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ABSTRACT 
Salmon Oncorhynchus spp. escapement estimates in the Copper River were obtained from a Bendix single-beam, 
echo-counting sonar deployed on the north bank and a multi-beam, dual-frequency identification sonar (DIDSON) 
on the south bank.  The sonar site was located near the outlet of Miles Lake, approximately 53 km upriver from the 
commercial fishing district.  The Miles Lake hydroacoustic project was initiated in 1978 to estimate adult salmon 
escapement into the Copper River.  Salmon escapement past the sonar site was estimated to be 855,125 in 2005 and 
959,706 in 2006.  Cumulative escapement surpassed the anticipated minimum for the entire season in 2005 but in 
2006 the anticipated was not surpassed until June 1.  The majority of salmon (84.5% in 2005 and 86.4% in 2006) 
were counted along the south bank.  No information on species composition was collected.  Sockeye salmon O. 
nerka comprise more than 90% of the subsistence salmon harvest on the Copper River; most of the salmon passing 
the sonar site are assumed to be sockeye salmon.  Range data from the DIDSON show that the majority of fish pass 
within 0–7 m of the transducer on the south bank.  The 2005 season was the first year in a comparison study 
between the Bendix counter and a long-range DIDSON on the north bank of the river; a second year of comparison 
between the 2 sonars was conducted in 2006.  Comparison data from the 2 sonar systems will be published in a 
separate report. 

Key words: Copper River, sonar, Pacific salmon, Bendix, dual-frequency identification sonar, DIDSON, 
hydroacoustic, Miles Lake, Oncorhynchus nerka, sockeye salmon, escapement. 

 

INTRODUCTION 
The management of Alaska’s commercial fisheries is dependent on estimates of fish abundance.  
Salmon Oncorhynchus spp. destined for the Copper River are harvested in the Prince William 
Sound commercial fishery.  Salmon are also harvested in the Copper River in sport, personal use, 
and subsistence fisheries.  Management of the commercial fisheries is achieved through a 
combination of predetermined fishing schedules based on preseason forecasts and emergency 
order regulation, which depends on daily estimates of migrating adult salmon (Hollowell et al. 
2007).  Timely escapement estimates are an essential component in the management of Copper 
River fisheries. 

Hydroacoustic methods are used to enumerate predominately sockeye salmon O. nerka as they 
migrate up the Copper River.  The sonar project is located at the outlet of Miles Lake, 53 km 
upriver from the Copper River commercial fishing district, at the closest location to the 
commercial fishery where the river is confined to a single channel (Figure 1).  A sonar system is 
deployed on each river bank at a fixed location nearshore with the acoustic beam directed 
offshore, perpendicular to current, to ensonify adult salmon migrating upstream.  A second sonar 
project at Flag Point Channel, located downriver of the Mile-27 Bridge, provided estimates of 
migrating salmon 1–3 days before they passed the Miles Lake sonar site (Degan et al. 2005; 
Mueller and Degan 2004), but was only able to ensonify a single bank along 1 of 2 main river 
channels.  This project was operated during the early part of the season when the salmon 
estimates correlated well with the Miles Lake project (Degan et al. 2005; Mueller and Degan 
2004).  The Copper River carries a high sediment load, averaging 69 million tons/yr with a mean 
annual discharge of 1,625 m3/s (Brabets 1997).  Sonar methods were chosen because of the 
extreme turbidity, which precludes the use of visual methods of assessment, and the distance to 
the clear water tributaries makes weirs or other methods of assessment unusable to fishery 
managers. 
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Hydroacoustic methods were first used at the Copper River in 1978 when a Bendix1 counter, a 
single beam, echo-counting sonar (Gaudet 1990), was installed along the south bank just below 
the outlet of Miles Lake; in 1979 an additional Bendix counter was installed on the north bank 
(Roberson et al. 1982).  Since then, the Bendix counters have provided estimates of migrating 
salmon (Smith and Lewis 2006).  Appendix A1 lists changes and developments that have 
occurred in the operation of the Miles Lake sonar project from 1978 to 2006.  In Alaska, the 
success of the counters was largely due to the annual oversight and maintenance by the designer, 
Al Menin.  Bendix counters are unique to Alaska and were briefly tested in British Columbia and 
North Carolina (Al Menin, personal communication), but were deemed unsuitable for counting 
fish at the sites tested.  The Bendix counters have been used throughout Alaska: in 4 rivers that 
drain into Upper Cook Inlet (Westerman and Willette 2007), at the Nushagak River (Brazil 
2007), and at the Anvik and Sheenjek Rivers (Dunbar 2003; Dunbar and Pfisterer 2004).  
Because the Bendix counters are no longer maintained, and the electronics are aging, the Alaska 
Department of Fish and Game (ADF&G) is in the process of replacing these systems with a new 
sonar technology. 

ADF&G evaluated a dual-frequency identification sonar (DIDSON) as a potential replacement 
for the Bendix counter.  The DIDSON is a multi-beam sonar that produces high resolution, 
video-like images (Belcher et al. 2001, 2002).  Sample DIDSON images of fish can be viewed at 
the Sound Metrics Corp. website (http://soundmetrics.com).  Fish are viewed as finely resolved 
moving images that travel across a mostly static background.  Because of the narrow multiple 
beams, individual fish can be distinguished when traveling side-by-side or head-to-tail.  The 
DIDSON’s 29° field of view allows the user to observe fish behavior as they travel through the 
beam.  The DIDSON was first tested by ADF&G in 2002 in the clear Wood River by comparing 
Bendix and DIDSON counts of migrating sockeye salmon to visual counts from an observation 
tower (Maxwell and Gove 2004).  The comparison showed strong agreement between the 
DIDSON and the visual tower count.  In this same study, the DIDSON was tested in the Copper 
River at Flag Point Channel to determine the maximum range resolution in a turbid river.  An 
artificial 10.16 cm salmon-size spherical target was detectable to a range of 17 m.  This range 
limitation is adequate for sockeye salmon, which migrate close to shore and along the bottom in 
rivers with strong current flow (Brett 1995; Hinch and Rand 2000; Hughes 2004; Webb 1995). 

A 2-year comparison study between Bendix and DIDSON counts was conducted on the south 
bank of the Copper River at the Miles Lake site in 2003 and 2004.  The total salmon estimates 
from the paired sonars were very similar during both field seasons with a difference of only 1.8% 
and 0.6% in 2003 and 2004, respectively.  The Bendix counter was replaced with a standard 
DIDSON in 2005.  Along the north bank of the Copper River sonar site, a back eddy pushes the 
main current offshore.  A long-range DIDSON (lower frequency, 0.70 MHz) was deployed to 
extend the ensonified offshore range past the eddy.  Studies began in 2005 comparing estimates 
from the long-range DIDSON and Bendix counter on the north bank.  A second comparison was 
conducted during the 2006 field season, and the results from both years will be presented in a 
separate report.  For this report, all salmon escapement estimates from the south bank were 
obtained using the DIDSON, while north bank estimates were from the Bendix counter. 

Although we were able to successfully use hydroacoustic methods to assess salmon escapement 
estimates, we were not able to distinguish between salmon species.  Most of the ADF&G sonar 
                                                 
1 Product names used in this report are included for scientific completeness but do not constitute a product endorsement. 
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projects employ alternative species apportion techniques, i.e., drift gillnetting or fish wheels, to 
apportion the sonar counts (Brazil 2007; Pfisterer 2002; Westerman and Willette 2007).  Five 
species of Pacific salmon spawn in the Copper River.  Our primary target species was sockeye 
salmon, which according to 2004 subsistence and personal use harvest information for the Upper 
Copper River comprised 95.0% of the harvest; Chinook salmon O. tshawytscha make up 3.4%, 
and coho salmon O. kisutch 1.6% (Ashe et al. 2005).  Pink O. gorbuscha and chum O. keta 
salmon were present but not abundant.  Based on information from the 2004 subsistence, sport, 
and personal use harvests, as well as aerial surveys, most salmon that migrated up the Copper 
River were sockeye salmon (Ashe et al. 2005).  Test fishing programs using drift and set gillnets 
and beach seines were attempted at the Miles Lake sonar site from 1984 through 1987, but were 
found to be inadequate for species apportionment due to the lack of good sampling locations and 
the small sample sizes (Brady 1986; Morstad et al. 1991).  Since that time, no species 
apportionment methods have been employed at the Miles Lake sonar site.  The project was timed 
to correspond to the peak of the sockeye salmon passage (passage and passage rates refers to the 
number of fish migrating past the sonar site).  Chinook salmon passage occurs during the first 
half of the counting season and the project ends prior to any significant coho salmon passage.   

Three major sockeye salmon components spawn in the Copper River drainage (Figure 2).  The 
most abundant component, the upper Copper River stocks, spawn in Copper River tributaries 
north of the Chugach Mountains.  The second component is an artificially propagated Gulkana 
River hatchery stock, derived from the upper Copper River stocks.  The Gulkana Hatchery has 
operated since the early 1970s and produces approximately 236,231 (1995–2004 average) or 
12.7% of the returning adult sockeye salmon.  The third component, the delta stocks, spawn on 
the Copper River Delta and below the sonar site.  These stocks are monitored primarily by aerial 
surveys.  The upper Copper River and hatchery stocks migrate through the sonar site and are not 
known to spawn downriver.   

Prior to 1996, the Copper River management plan did not recognize any escapement goals and 
only directed that large mesh gear be used to target Chinook salmon when sockeye salmon 
returns were forecasted to be weak, or were demonstrated to be weak by inseason stock 
monitoring tools.  During the winter of 1996, the Alaska Board of Fisheries (BOF) made 
significant changes to the Copper River District Salmon Management Plan (5 AAC 24.360) by 
directing ADF&G to manage the Copper River District commercial salmon fishery to achieve a 
biological escapement goal (BEG) of 300,000 sockeye salmon into the Copper River.  The BOF 
further directed ADF&G to manage for an inriver goal, as measured by the Miles Lake sonar 
site, which includes specific numbers of fish beyond the 300,000 BEG for subsistence, personal 
use, sport fish, and hatchery brood and surplus.  

In 2003, BOF replaced the BEG with a sustainable escapement goal (SEG) for the Copper River.  
SEG is defined as, “…a level of escapement, indicated by an index or an escapement estimate, 
that is known to provide for sustained yield over a 5 to 10 year period, used in situations where a 
BEG cannot be estimated due to the absence of a stock specific catch estimate…” (EGP: 5 AAC 
39.223).  The SEG was developed under the Policy for the Management of Sustainable Salmon 
Fisheries (SSFP: 5 AAC 39.222) and the Policy for Statewide Salmon Escapement Goals (EGP: 
5 AAC 39.223).  The Copper River SEG range is 300,000–500,000 natural sockeye salmon.  The 
inriver goal is composed of 5 categories: subsistence harvest, personal use harvest, hatchery 
surplus, sport harvest, and upriver natural spawner escapement.  Thus, the inriver goal of fish 
past the Miles Lake sonar site is significantly higher than the SEG, ranging from 400,000 to 
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775,000 salmon (Ashe et al. 2005).  This has produced an average (1996–2005) upper Copper 
River spawning escapement of 494,704 sockeye salmon.  

 

The specific objectives for the Miles Lake sonar project include: 

1. Estimate salmon escapement by hourly and daily sample units using hydroacoustic 
methods. 

2. Report the previous daily salmon escapement estimate from each bank, water level, and 
the same day estimate up to 0600 hours to fishery managers in Cordova. 

3. Compare forecasted (anticipated) salmon escapement estimates with actual estimates. 

4. Determine the range distribution of salmon migrating along the south bank.   

 

METHODS 
STUDY AREA 
The Copper River, located in Southcentral Alaska, flows 483 km from its origin in extensive 
glacier systems in the Chugach, Wrangell, and St. Elias mountain ranges to the southeast edge of 
Prince William Sound.  The Copper River Delta is ~700,000 acres and is the largest contiguous 
wetland complex on the Pacific Coast in North America.  The river carries a heavy sediment load.  
The U.S. Geological Survey measured suspended sediment levels at the Million Dollar Bridge 
ranging from 0.5 to 2.2 kg/m3 with corresponding discharges of 1,119 to 10,394 m3/s from 1991–
1995 (Brabets 1997).   

The Miles Lake sonar site is located at the outlet of Miles Lake, at mile 48 of the Copper River 
Highway where the river is approximately 360 m wide (Figure 3).  The water level fluctuates 
throughout the summer from upriver snowmelt, rainfall, and glacial melt.  The sonar site is 
influenced by Childs Glacier, immediately downriver, and Miles Glacier, upriver on the eastern 
shore of Miles Lake.  Ice calving from Childs Glacier occasionally creates waves and surges in 
water level large enough that the sonar mounts upriver are moved out of position.  Icebergs from 
the Miles Glacier frequently travel downriver, past the sonar site.  During heavy ice floes, the 
sonars are pulled from the water to prevent damage to the transducers.  

To maximize salmon detection, a sonar deployment site should have a single channel, uniform 
bank slope, smooth bottom, fine substrate material, and adequate current velocity.  The offshore 
slope along the Copper River’s south bank is not linear and the substrate consists of large cobble 
and boulders.  A permanent concrete substrate was constructed in October 1978 to provide a 
uniform bottom for the sonar.  A narrow gauge steel rail embedded in the concrete served as a 
guide along which the Bendix transducer and weir were moved in response to water level 
fluctuations.  In 1995, an iceberg damaged the lower portion of the rail and the substrate became 
more uneven and damaged in subsequent years.  In October 2001, a 30 m long and 5 m wide 
concrete substrate with an embedded rail was installed 30 m downriver of the old one and is now 
used as the deployment site for the DIDSON.   

At the north bank site, the slope is linear and smooth close to shore and steepens offshore.  The 
sonar is deployed on the natural substrate, which is a mixture of sand and small cobble.  The 
Million Dollar Bridge, located immediately upriver of the site, was undergoing repairs from 
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2003 until the end of June in 2005 to raise a collapsed span on the north bank.  The repair project 
included building an access road and work pad in the river around the north bank bridge 
abutment.  The work pad created a large back eddy that extended downriver and significantly 
changed the flow pattern that pushed the current 40 m offshore.  We assumed that the majority of 
salmon were traveling close to shore but we suspect the fish to be swimming where the current flow 
now begins, which corresponds with the change to a steeper slope.  The work is complete; 
however, remnants of the pad remain.  It is unknown how long it will take the river to completely 
degrade the work pad.  Salmon tend to swim near the river bottom in order to reduce drag, if they 
are now swimming beyond the slope change, it will be impossible to detect them with shore-based 
sonar.  Figure 4 shows the location of the south and north bank sonar deployment sites.   

HYDROACOUSTIC SAMPLING 
The sonar on each bank of the Copper River was deployed in May as soon as breakup conditions 
would allow and it was safe for both equipment and personnel.  Operational start dates have 
varied from May 9 (2005) to May 28 (1985) and counting usually ended during the first week in 
August when the escapement goal had been met with enough fish upriver to meet sport, 
subsistence, personal use, hatchery and wild population reproductive needs.  Starting in 2001, 
sonar escapement estimates were only obtained through July 31 because of budgetary 
constraints.  Start and end dates for the project are shown in the daily salmon escapement table 
(Appendix A2), along with escapement estimates for 1978–2006.  

North Bank Sonar Operations 
A Bendix side-looking sonar system described by Bendix Corp. (1980, 1984) and Gaudet (1983, 
1990) was used to ensonify salmon on the north bank of the Miles Lake site in 2005 and 2006.  
The Bendix counter was designed to count migrating adult salmon.  The automated counter 
counts echoes that exceed a set voltage threshold and divides the total number by range-
dependent, hard-wired, echo/fish criteria.  To adjust for changes in fish swimming speed and 
behavior, the operator periodically ‘calibrates’ the system by counting echo returns displayed on 
an oscilloscope for a set period of time and adjusting the ping rate until the machine count is 
within a certain percentage agreement of the visual oscilloscope count.   

Several counter models have been used on this project and deployment patterns varied within 
and between years (Appendix A1).  In 2005 and 2006, a 1985 model Bendix 16 sector unit with 
adjustable hit criteria by sector and a 515 kHz Bendix transducer were used.  The transducer had 
a pulse width of 100 ms and alternately transmitted 4o and 2o beams that sampled a nearshore 
and offshore range, respectively.  A Tektronix model 323 oscilloscope was used for aiming and 
visual counting.  The Bendix counter was powered with a 12 V battery recharged by a solar 
panel, drawing approximately 1 Watt.   

The transducer was mounted to a portable aluminum tripod and deployed nearshore (Figure 5).  
The beam was directed offshore perpendicular to the river’s current along the natural river 
bottom where the slope was smooth and uniform.  Large fluctuations in water level, wave action, 
and periods of heavy ice floes required frequent repositioning of the transducer.  No weir was 
used on this bank because it is believed that the slower current causes the majority of fish to pass 
further offshore.  The tilt angle of the transducer was manually adjusted, and the transducer was 
panned upriver and downriver by shifting the tripod in the desired direction.   
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Aiming the transducer, changing the threshold, and setting the range are all interrelated, i.e., 
changing one may have an effect on the other two.  The selection of aim, threshold, and counting 
range are dependent on river bottom slope, water level, suspended sediment, ice floes, and fish 
distribution.  Ideally, the transducer beam was aimed close enough to the river bottom to detect 
bottom structure on the oscilloscope, but high enough that the bottom structure remained below 
the counting threshold.  The threshold was modified by increasing or decreasing the sensitivity 
(power output level) of the sonar signal, in effect, widening or narrowing the beam.  The 
threshold was changed in response to changes in water level, acoustic noise caused by debris or 
ice, or if positioning of the transducer affected the count, i.e., the threshold was raised if noise 
levels were high and lowered if desired targets were sub-threshold. Normally, the counting 
range, measured from the end of the dead range (distance from the transducer face to the start of 
the counting range) to the end of the transducer’s listening range, was extended until false counts 
were received by the Bendix counter then reduced until the false counts were gone.  The dead 
range was increased during rain, wind, strong current, and snow events to prevent false counts.  

In previous years, the north bank sonar unit was calibrated every 4 hours for 30 minutes or until 
100 salmon were counted (Smith and Lewis 2006).  Due to the low frequency of fish passage 
(less than 10 fish per hour is common), calibrating the north bank can be difficult.  Starting with 
the 2003 season, only visual counts were performed.  Thirty-minute visual counts using an 
oscilloscope were conducted at 0000, 0500, 1000, 1300, 1600, and 2100 hours and then 
expanded to obtain a daily passage estimate calculated as,  

P = ( )min/60
1

×∑
=

Ci
n

i

 (1)

where: 

    P = daily passage estimate; 

   C = number or fish counted in a sample period; 

min = number of minutes counted; and 

     n = number of hours sampled. 

South Bank Sonar Operations 
In 2005 and 2006, a standard DIDSON (Belcher et al. 2001, 2002) was used to ensonify salmon 
migrating along the south bank of the Miles Lake site.  The standard DIDSON can sample at a 
frequency of either 1.8 MHz or 1.1 MHz.  The high frequency beam consists of 96 - 0.3°x14° 
beams and the window length (range) is limited to 12 m.  The low frequency beam consists of 48 
- 0.4°x14° beams and the range can be extended to 40 m.  The field of view is 29°.  The set-up 
consisted of a standard DIDSON transducer (S/N 22), a Hydroacoustic Technology, Inc. (HTI) 
model 661H rotator with remote controller and relative feedback, and an Applied Geomechanics, 
Inc. model 802 attitude sensor to provide absolute tilt and heading information (temperature was not 
used).  The transducer was attached to a 15.2 m (50 ft) cable with a thinnet converter between it 
and an additional 152.4 m (500 ft) cable connected to the topside breakout box.  A laptop 
computer with the DIDSON program installed was connected to the topside box through an ethernet 
connection.  The computer controlled the DIDSON and displayed the processed images.  Tilt and 
heading sensor data were displayed with the ZAGI33 program.  A new sensor file was created 
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daily and positional information was saved to it every second.  An external drive and a DVD 
rewritable drive were used to backup all data daily. 

The south bank site was powered by seven 12 V sealed batteries connected in parallel, and 
charged by three 75 W solar panels and a 40 amp battery charger connected to a 2,000 W 
generator (Figure 6).  A 12/24 V converter was used to supply the 30 W power required by the 
DIDSON from the battery bank.  The sensor was powered by 12 V, and the computer and 
ethernet were connected to AC/DC inverters.  The rotator control box, DVD rewritable drive, 
and external drives were powered only when the generator was on and 120VAC power was 
available at the wall outlets.  Battery and generator logs were kept to record voltage 
measurements and the hours of generator operation.  

To mount the DIDSON, we used an aluminum H-shaped mount held together with slightly larger 
diameter T-shaped aluminum poles.  The rotator was attached horizontally to a hanging bracket on 
the mount and when engaged provided tilt movement.  The transducer was put into an aluminum 
housing tube to protect it from ice floes and mounted to the rotator (Figure 7).  For sampling, the 
transducer was mounted with the multiple beams positioned horizontally.  For river bottom 
profiling, the transducer was mounted directly to the rotator with the multiple beams stacked 
vertically (Figure 8).  The attitude sensor was attached to the top of the housing and calibrated with 
a bubble level onshore.  The mount was deployed nearshore on the concrete substrate with the 
sonar beam directed perpendicular to the current flow.  The transducer was kept at a constant 
water depth by moving the mount as water level fluctuated.  The nearshore end of the rail in the 
substrate was considered zero and numbers, painted every 10 feet out to the substrate’s offshore 
end, were used to keep track of the transducer’s position along the substrate.  A 6.4 m weir 
(1.8 m metal chain-linked A-frame connected to a 4.6 m floating net) was positioned 0.3–0.6 m 
downriver of the transducer and extended from the shore to 1.8-2.4 m in front of the transducer.  
The weir prevented fish from passing undetected behind the transducer and between the 
transducer lens and the start range. 

In 2005, river bottom profiles were recorded with the DIDSON whenever water level changed 
significantly to compile a profile of the entire sampling area (Maxwell and Smith 2007).  The 
procedure used for recording river bottom profiles can be found in Faulkner and Maxwell (In 
prep).  We used the profiles created from DIDSON images to assist us in positioning the 
transducer and determining the aim needed to best ensonify migrating fish.  Because of the 
strong current at this site, we expected salmon to swim near the river bottom to take advantage of 
the reduced flow velocities.  To find the aim that best ensonifies the near-bottom region, the 
configuration of the DIDSON, its nominal beam angle, and the sampling range was entered into 
a beam worksheet created in Microsoft Excel.  The beam worksheet allowed the user to overlay 
beams on the created river bottom profile and ‘rotate’ the beam using macros.  After examining 
various beam angles, we selected the tilt angle that best aligned the wide beam with the river 
bottom throughout the desired sampling range and positioned the central axis of the beam just 
above the river bottom, where we suspect most fish migrate.  The DIDSON transducer was then 
tilted using the automated rotator until the sensor reading was the same tilt angle that was 
selected in the worksheet.  We checked the aim of the transducer by suspending a 10.16 cm 
plastic spherical target filled with 4.4 mm copper-plated steel shot (bb’s) above the river bottom 
in front of the transducer and slowly raised it to the river’s surface. The acoustic size of the 
plastic sphere is similar to a sockeye salmon.  Echo strength of this target measured –32.2 ± 2.9 
dB by 200 KHz split-beam systems (Smith and Maxwell 2007). 
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Subsampling was required to trim the data collection because of daily processing limitations and to 
reduce the accumulation of large files associated with the DIDSON.  For counting sockeye salmon 
sample designs of 10-min/h have been tested and proven to be satisfactory and the effects of 
subsampling on the estimated counts and the variance of these counts on a daily basis were 
calculated (Becker 1962; Reynolds et al. 2007; Seibel 1967).  The 10-min counts were entered 
into a Microsoft Excel spreadsheet where the downriver targets were subtracted from upriver 
targets and the value was expanded to obtain an hourly count.  Single or double hours of missed 
data were interpolated by averaging the 2 or 3 hours prior and following the missed data.  The 
hourly counts were summed for a daily passage estimate.  To calculate a variance for the 
sampled DIDSON estimates, we used the V5 variance estimator described in Reynolds et al. 
(2007).  The V5 variance estimator uses a differencing technique between individual hours, 
which does not allow for missed hours of data.  We used the interpolated data when calculating 
for the variance.  

To record raw image files, the DIDSON was set at low frequency with a 20 m window length 
and a 0.82 m window start during the first 10 minutes of each hour.  The ‘Timer Data Entry’ 
function, an automatic record option in the DIDSON software, was used to record the 10-min 
files.  The threshold (13dB) was set as low as possible on the display without distorting the raw 
image.  The intensity (90 dB) adjusted the color palette of the raw image brightening the stronger 
targets; it did not affect signal strength.  Sound speed was calculated from the water temperature 
based on equations from Simmonds and MacLennan (2005).  The sound speed varied from 
1,429–1,439 m/s in 2005 and 1,405–1,445 m/s in 2006.  Files were recorded at 8 frames per 
second (fps), which was as high as the incoming signal from the ethernet would allow without 
losing frames.  Focus (10.59 m) and receiver gain (40 dB) were automatically set. 

To process the raw image files, the background subtraction command was used, which removed 
the stable portion of the acoustic image leaving only the objects in motion (Figure 9).  Threshold 
(2 dB) and intensity (47 dB) were set to best view the fish targets and the same settings were 
used by each observer.  Up- and downriver fish were counted manually, using separate tally 
counters, by replaying the recorded 10-min files.  To aid in an accurate count, the frame rate was 
adjusted depending on the rate of fish passage.  The frame rate was not set above real time 
recorded speed (8 fps) at high fish passage (200+ fish/10 min), 2x recorded speed (16 fps) at 
medium passage (100–200 fish/10 min), and 3x recorded speed (24 fps) at low passage (0–100 
fish/10 min). 

From the 10-min files, individual fish tracks were selected using the DIDSON’s echogram mode 
to obtain range and time data (Figure 10).  The echogram is a range versus time plot, with 
received echoes plotted from the DIDSON’s center beams.  The DIDSON program could be set 
to create an echogram from 1 to 5 averaged center beams.  We used the default setting of 1 in 
2005 and 3 was used in 2006 to increase the time a fish was tracked in the beams.  The playback 
settings were the same as the visual count settings, except the file was scrolled through at the 
viewer’s discretion.  Fish tracks were marked by manually clicking on each 1 using the computer 
mouse.  The range of each fish, frame number, time, and the cumulative number of marked fish 
per file were exported to a text file.  Downriver and upriver fish were not differentiated.   

Each crewmember was responsible for counting the 10-min files recorded during their shift, and 
checking the previous shifts’ numbers entered into the spreadsheet against the hard copy.  In the 
morning, the crew leader would recheck all numbers entered and spot check DIDSON files 
occasionally to ensure accurate counts.  The previous day’s escapement from each bank and the 
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count from 0000–0500 hours (0600 count) of the current day would also be tabulated.  The south 
and north bank daily escapements from the previous day, and the current day’s 0600 count and 
the water level taken at 0700 hours were called into the Cordova ADF&G office at 0930 hours 
using a side band radio or satellite phone.  In 2006, phone and internet connections were 
established at the sonar site.   

Time series plots were created to compare the daily and cumulative salmon escapement 
estimates and the anticipated estimates.  The north and south bank daily salmon passage 
estimates were plotted and the percentage of the total escapement per bank by month was 
calculated.  We also looked at salmon passage rates per hour by month and bank preference.  
Historical averages were calculated and compared with the daily and cumulative escapement.  
The range distribution of salmon along the south bank by month and the percent of upriver vs. 
downriver fish were also plotted. 

Environmental data (water level, water temperature, and cloud cover) were collected during both 
seasons.  Water level (elevation above sea level) was measured at a U.S. Geological Survey 
gauge mounted on the Million Dollar Bridge at 0700 and 1900 hours each day.  Air temperature 
was also recorded in 2006.   

 

RESULTS 
2005  
The 2005 inriver goal was set at 578,859–778,859 wild and enhanced salmon that would migrate 
past the Miles Lake sonar site.  Based on the forecasted run of 243,000 enhanced sockeye salmon 
to the Copper River, the hatchery surplus within the inriver goal was set at 47,859 sockeye salmon.  
Other inriver goal categories for sockeye salmon included 300,000 upriver natural spawners, 
68,500 Glennallen subsistence, 82,500 Chitna subsistence, 5,000 sport, 20,000 hatchery 
broodstock, and 17,500 “other salmon”.  The escapement objective estimated that 569,398 salmon 
would pass the sonar by July 31, the last scheduled day of operation for the sonar project.  

Total estimated escapement at Miles Lake was 855,125 salmon from May 9 to July 31 (Table 1).  
Daily counts were well above minimum anticipated levels throughout the season except from 
June 3–6, 20 and July 9–17 when counts started falling slightly below (Figure 11).  The first 
peak of the salmon run occurred on May 25 when 21,169 fish were counted passing the sonar 
site, and a second passage peak of 21,442 fish occurred on June 23.  Approximately 50% of the 
total salmon escapement passed the sonar site by June 16.  The south bank accounted for 84.5% 
of the total escapement for the season, the north bank 15.5% (Figure 12).  Cumulative 
escapement surpassed the minimum anticipated escapement for the entire season (Figure 13).   

The 2005 daily escapement was above the average (1978–2004) for the majority of the season 
(Figure 14).  The average showed only 1 peak in early June while the 2005 salmon run had 3 
distinct peaks from late May through June, all of which surpassed the averages.  The 2005 
cumulative escapement was above the 10-year average throughout the season (Figure 15).   

The overall water level for the 2005 season was comparable to the 2002–2004 levels and above 
the 1982–2004 average (Figure 16).  The water level rose to 43.86 m on June 21, receded, and 
then peaked to 44.26 m on July 13.  At peak water levels, daily salmon passage declined on the 
south bank and increased on the north bank, but as water level dropped the opposite occurred.  
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The water level fluctuated 4.48 m through the course of the season.  The water temperature was 
5.7°C on May 10 and increased to 9.5°C by late July (Table 2). 

North Bank Sonar Operations 
The north bank Bendix counter was deployed on May 11 at 0900 hours.  The transducer was 
deployed approximately 4 m from the shoreline.  The water depth at the transducer varied from 
38.1 to 50.8 cm and the distance from the river surface to the top of the transducer was 
approximately 5 cm. 

Estimated escapement on the north bank totaled 132,194 salmon from May 11 to July 31 
(Appendix A7).  The percentage of north bank counts varied by month from 12.4% to 19.7% of 
the total monthly escapement (Table 3).  North bank counts were 0.7%–11.1% higher than the 
10-year monthly average for all 3 months of sampling.  The north bank percentage of 
escapement compared to the 10-year average was similar to prior years in May but was the 
highest recorded in June and July.  The percentage of fish passage during each of the 6 hours 
sampled per day, varied slightly between months (Figure 17).  In May, the greatest percentage of 
fish passage (20.7%) occurred at 1300 hours, and the other hours had passage rates that were 
similar.  In June, higher fish passage (20.0%) occurred at 2100 hours.  July showed the most 
variation in the fish passage per hour with 19.9% at 1000 hours and 19.4% at 1300 hours, while 
the lowest passage (11.9%) was at 1600 hours.  

The transducer sampled at a counting range of 22.9 m, a dead range of 0.30 m, and ping rate of 
1.345 s/m throughout the season.  The sensitivity varied from 54–170 V, a change of 10.0 dB.  
Due to reoccurring noise interference, the north bank transducer was replaced on June 8 with a 
spare.  The spare was used for the remainder of the season.  No auto counting was conducted and 
therefore, range and sector data were not recorded.  

South Bank Sonar Operations 
The south bank DIDSON and A-frame weir were deployed on May 9 at 1600 hours.  The water 
level was high enough to submerge the transducer when it was at the end of the concrete 
substrate.  The floating weir was deployed on May 13 at 0930 hours after the majority of the ice 
floe from the lake break-up had passed.  By moving the mount inshore and offshore as water 
level fluctuated, a constant water depth of 63.5 cm was maintained at the transducer, and the 
distance from the river bottom to the center of the lens was 22.9 cm.  The weir extended offshore 
at least 1.8 m in front of the transducer for the entire season. 

The south bank estimated escapement totaled 722,931 salmon from May 9 to July 31 
(Appendix A8).  Using the V5 variance estimator, a standard error of 4,550 and 0.6% was 
calculated.  The 95% lower and upper confidence intervals were 714,013 and 731,849, 
respectively.  The percentage of south bank counts varied by month from 80.3 to 87.6% of the 
total escapement (Table 3).  During each month, the lowest fish passage occurred in the early 
morning hours and the highest passage in the late afternoon (Figure 18).  The exported range data 
from the echogram fish tracks showed that 90% of the salmon passage on the south bank was 
within 10 m of the transducer (Figure 19).  Early in the season, when water levels were low, fish 
distribution was farther from the transducer but later in the season as water level and velocity 
increased fish passage moved inshore.  During low water levels from May 9 to June 15, 3.2% of 
fish passage occurred between 15 m and the 20 m end range.  When water levels generally 
remained above 43 m during the last half of the season, fish passage at 15–20 m decreased to 
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1.2% (Appendix A10).  Downriver fish accounted for 4.0% of the total number of salmon 
observed passing the south bank sonar site (Figure 20).  The highest daily occurrence was on 
June 9 when downriver fish totaled 9.0%. 

River bottom profiles were recorded and combined throughout the season as the water level rose, 
and the transducer was moved in shore (Table 4).  The standard DIDSON was used to record 
profiles throughout the season and a long-range DIDSON was only used at initial deployment.  
These profiles were compared to a bottom slope calculated from a combination of depth 
measurements at 4 positions along the substrate and water level measurements at the bridge.  A 
calculated slope of 8.4º was compared with the DIDSON profile from 5.1 m to 29.5 m 
(Figure 21).  The profiles lined up and the slopes were very similar.  The center of the overlaid 
beam showed that a tilt angle of 8.4º below level aligned with the river bottom profile.  The 
DIDSON was tilted -8.2° on May 11 based on the bottom profiles created.  When the transducer 
was at 17.1 m on substrate the aim was changed to -8.7° to lower the nearshore portion of the 
beam closer to bottom.  On July 13, the tilt was raised slightly to -8.5° to prevent the center of 
the beam from hitting bottom 16 m off shore when the transducer was at 0.9 m on the substrate.  

2006 
The 2006 inriver goal was set at 636,718–836,718 wild and enhanced salmon that would migrate 
past the Miles Lake sonar site.  Based on the forecasted run of 379,000 enhanced sockeye salmon 
to the Copper River, the hatchery surplus within the inriver goal was set at 105,718 sockeye 
salmon.  Other inriver goal categories for sockeye salmon included 300,000 upriver natural 
spawners, 68,500 Glennallen subsistence, 82,500 Chitna subsistence, 5,000 sport, 20,000 hatchery 
broodstock, and 17,500 “other salmon.”  The escapement objective estimated that 616,227 salmon 
would pass the sonar by July 31, the last scheduled day of operation for the sonar project.  

Total estimated escapement at Miles Lake was 959,706 salmon from May 12 to July 31 
(Table 5).  Daily counts were below minimum anticipated levels until May 29 when they rose 
above for the remainder of the season except from July 7 to 9 and 16 when counts fell slightly 
below (Figure 22). The peak of the salmon run occurred between May 31 and June 3 when 
202,808 fish were counted passing the sonar site; daily counts for these days were between 
47,734–51,716 salmon.  These counts accounted for the 4 highest daily counts recorded since the 
sonar became operational; the previous highest daily count recorded was 47,303 salmon (1982).  
Approximately 50% of the total salmon escapement passed the sonar site by June 16.  The south 
bank accounted for 86.4% of the total escapement for the season, while the north bank accounted 
for 13.6% (Figure 23).  Cumulative escapement was below the minimum anticipated escapement 
until June 1 when it then surpassed the minimum for the remainder of the season (Figure 24).   

The 2006 daily escapement was below the average (1978–2004) at the beginning of the season 
(Figure 14).  From May 29 to June 4 the daily escapement rose above the average daily and had a 
significantly large peak.  The daily escapement then remained above the average for the majority 
of the season.  The 2006 cumulative escapement was below the 10-year average until June 1; it 
then remained above through the rest of the season (Figure 15).   

The 2006 water level was below the 1982–2004 average at the beginning of the season 
(Figure 16).  The water level rose to 43.20 m on June 18, receded, and then peaked to 44.56 m on 
July 15.  Water level fluctuated 4.52 m through the course of the season.  The water level 
followed the average more closely than in the previous 2 years but fell below on 3 occasions 
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during the season.  Water temperature ranged from 0.3°C in early May to 10.0°C in mid July 
(Table 6).  

North Bank Sonar Operations 
The north bank Bendix counter was deployed on May 12 at 0800 hours.  The transducer was 
deployed approximately 4 m from the shoreline.  The water depth at the transducer varied from 
38.1 to 50.8 cm and the distance from the river surface to the top of the transducer was 
approximately 5 cm. 

Estimated escapement on the north bank totaled 130,958 salmon from May 12 to July 31 
(Appendix A13).  The percentage of north bank counts varied by month from 12.3% to 15.6% of 
the total escapement (Table 3).  North bank counts were 1.9%–6.9% higher than the 10-year 
monthly average for all 3 months of sampling.  The north bank percentage of the escapement 
compared to the 10-year average was similar to prior years in May but was the second highest 
recorded in June and July.  The percentage of fish passage during each of the 6 hours sampled 
per day, varied slightly between months (Figure 25).  In May, the greatest percentage of fish 
passage (19.1%) occurred at 1300 hours, and the other hours were more similar to each other.  
June had an increase in fish passage at 1600 hours and the highest fish passage (19.3%) occurred 
at 0000 hours.  July showed the most variation in the fish passage per hour; the lowest passage 
(11.9%) was at 1600 hours and the highest passage (23.0%) was at 2100 hours.  

The transducer sampled at a counting range of 22.9 m and a dead range of 0.30 m.  A ping rate of 
1.345 s/m was used from May 12 to 28 and 0.689 s/m was used from May 29 to July 31.  The 
sensitivity varied from 88–152 V, a change of 4.7 dB.  No auto counting was conducted and 
therefore, range and sector data were not recorded.  

South Bank Sonar Operations  
In 2006, it was not possible to deploy the south bank DIDSON sonar until May 20 because of 
shore ice present along the bank.  The DIDSON was deployed at 1300 hours at the old substrate 
site for 4 hours but shelf ice along the bottom was still present.  The sonar was deployed 4.6 m 
from the shoreline, a bottom profile was taken at this location, and we determined that the river 
bottom slope dropped 2 m within the first 5 m from the transducer.  The plastic target was used 
to determine the viewing range of the sonar nearshore and confirm the selected tilt angle of the 
transducer.  The target was detected at 0.9 and 1.8 m from the transducer on the river bottom at a 
tilt angle of -15.0º below level.  On May 21, the surface ice on Miles Lake started to break up 
and the water level decreased.  On May 22, the sonar was deployed at the old substrate site 3.7 m 
from the shoreline and 8 hours of data were collected from 1400–2100 hours.  The ice shelf 
nearshore had changed and a tilt angle of -25.6º was necessary to ensonify the river bottom 3–
10 m in front of the transducer; the plastic target was detected on bottom from 1–3 m.  On May 
23, the sonar was deployed at the new substrate site on the shelf ice approximately 2.1 m from 
the offshore end of the substrate.  A bottom profile was taken of this location and a tilt angle of -
15.0º was used.  The plastic target was seen on the river bottom at 0.9, 1.8, and 2.4 m from the 
transducer.  Eight hours of data were collected from 1000–1700 hours.  On May 24 at 0800 
hours, the sonar was deployed at on the new substrate and operated continuously until July 31.  
The ice shelf was approximately 3 m offshore from the transducer and a tilt angle of -9.0º was 
used to ensonify out to 20 m.  The weir was deployed to the end of the substrate where it was 0.3 
m in front on the transducer.  The weir was not moved as the water level rose until the offshore 
end was 1.8 m in front of the transducer; this distance was maintained for the remainder of the 
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season.  On May 30, when the transducer was at 19.8 m on the substrate the tilt angle was raised 
to -8.4º to align the center of the beam parallel with the substrate.  By moving the transducer 
mount as water level fluctuated, a constant water depth of 67.3 cm was maintained at the 
transducer, and the distance from the river bottom to the center of the lens was 18.1 cm.   

The south bank estimated escapement totaled 828,748 salmon from May 20 to July 31 
(Appendix A14).  Using the V5 variance estimator, a standard error of 6,511 and 0.9% was 
calculated.  The 95% lower and upper confidence intervals were 815,985 and 841,509, 
respectively.  The percentage of south bank counts varied by month from 84.4 to 87.7% of the 
total escapement (Table 3).  During each month, the lowest fish passage occurred in the early 
morning hours and the highest passage in the late afternoon (Figure 26).  The exported range data 
from the echogram fish tracks showed that 90% of the salmon passage on the south bank was 
within 10 m of the transducer (Figure 27).  Fish distribution remained fairly constant within each 
range bin compared to the previous year except for the first 3 days of counting when fish 
numbers were low and the range percentage was skewed nearshore.  The majority of fish passage 
(57%) occurred between 2–4 m from the transducer with the percentage declining as the range 
increased offshore (Appendix A16).  Downriver fish accounted for 4.8% of the total number of 
salmon observed passing the south bank sonar site (Figure 28).  The highest daily occurrence 
was on June 22 when downriver fish totaled 10.7%.  

 

DISCUSSION 
Management of the Copper River commercial fishery is based primarily on the Miles Lake sonar 
salmon escapement estimates.  Daily and cumulative sonar escapement estimates are compared 
to anticipated daily and cumulative objectives.  The commercial fishery is opened as the daily 
and cumulative sonar estimates exceed the anticipated estimates.  In 2005, the sonar estimates 
surpassed the escapement goal, remaining above the anticipated daily and cumulative objectives 
for most of the season.  The first commercial opening occurred on May 16 for 24 hours in 
response to sonar estimates at Miles Lake that exceeded the anticipated goal on May 14 by 
nearly 5,000 fish.  In 2006, the sonar estimates remained below the anticipated daily and 
cumulative objectives until the end of May.  The first commercial opening (12 hours) occurred as 
scheduled on May 15.  The cumulative objective was met on June 1 and the sonar estimates were 
above the objective for the remainder of the season and the escapement goal was surpassed.  The 
Copper River commercial fishery openings and closings for 2005 and 2006 can be found in 
Hollowell et al. 2007, In prep. 

Patterns of fish passage are important to site selection and data collection.  Sockeye salmon 
migrate close to the riverbanks, to minimize energy costs, by taking advantage of the lower 
current velocities nearshore (Brett 1995; Hinch and Rand 2000; Hughes 2004; Webb 1995).  Fish 
distribution data by range is important because it lets us know if we are sampling far enough 
offshore.  At the beginning of the season, Chinook and sockeye salmon run timing overlaps and 
the larger Chinook salmon may have contributed to the observed increase in offshore counts.  As 
the season progressed the increased percentage of nearshore passage could be caused by 
increased water level and velocity.  The majority of salmon passage at the site occurs on the 
south bank which could be caused by the river configuration and the influence of the Childs 
Glacier on the north bank.  In July, the percentage of fish passage on the north bank increased to 
19.7% in 2005 and 15.6% in 2006.  This increase may have been caused by the high water levels 
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during this time and fish preferring to swim upriver against the lower current velocities on the 
north bank.  Due to the lack of auto counting during the 2005 and 2006 season, no range data is 
available for the north bank.  Historically, the north bank range data showed salmon were more 
distributed throughout the sampling range compared to the south bank; this may be due to the 
smoother linear bottom slope, reduced current flow on this bank, and the main current flow 
further offshore.  It is unknown what effect the altered flow pattern from the disturbances upriver 
has had on fish migration behavior and consequently, the north bank sonar counts.  Without 
range data, any effect on fish passage patterns associated with the eddy created by the work pad 
and access road to the Million Dollar Bridge cannot be measured.  Range distribution 
information from a long-range DIDSON sonar may help answer questions regarding fish 
distribution and river bottom changes along this bank.  In addition, we conducted cross-river 
tests in 2005 and 2006 using a mobile DIDSON to determine whether fish are moving beyond 
the range of the sonars.  Results from these studies will be published in a separate report.   

In 2005, DIDSON was used for management on the south bank for the first time following 
2 years of comparison studies, and the new technology was easily incorporated into the project.  
The DIDSON was easy to operate and time efficient compared to the Bendix counter because 
files could be saved for playback, no 30-minute calibrations were needed, and it was simple to 
aim and receive a good image of fish passage.  Acoustical noise caused by rain, ice floes, and 
snow shedding off the bank did not interfere with DIDSON sampling as it did with the Bendix 
counter, which received false counts during each of these events.  Ice floes hitting the sonar and 
weir were less problematic because the new deployment site is set back slightly from the main 
current flow compared to the old site.  The concern of not having an automated counter, like the 
Bendix, to have escapement estimates available for fishery managers was unfounded.  During 
both years, the sonar was monitored 24 h/d and each crewmember counted the DIDSON files 
recorded during their shift, making it easy to keep up with processing.  The escapement estimates 
were always available and called in on time daily to fishery managers in Cordova. 

Operating the DIDSON was not always without problems.  In 2005, we began the season using 
version 4.48 of the DIDSON software.  This version had problems with the ‘Timer Data Entry’ 
record function and we switched to using the ‘Record Options’ function for sampling on May 24.  
On June 2, the program was updated to version 4.53 but it was uninstalled later the same day 
because of numerous bugs that were found in the software.  We then installed the former version 
4.50 and resumed using the ‘Timer Data Entry’ function for the remainder of the season.  The 
recording would occasionally lose frames but it was not significant enough to lose reception of 
the image.  No major problems were found with this version.  Initially, the DIDSON temperature 
sensor displayed a “Sonar Temperature Alert” warning on the screen.  After contacting Sound 
Metrics, we were told the sensor’s reading was anomalous.  We ignored the warning and 
continued sampling.  In 2006, we began the season using version 4.56 of the DIDSON software 
and we updated to version 5.07 on May 30.  Neither version caused any problems with sampling 
and recording data files.  The sonar firmware used in 2006 was version 5.21.  When the 
transducer was at the nearshore end (~6 m) of the substrate, the attitude sensor gave an incorrect 
compass bearing reading.  We were able to find the correct X-axis position by visually observing 
the substrate and rail, running perpendicular offshore, on the DIDSON display window.  The 
magnetic compass may have been affected by iron present in the rail or in the concrete at this 
position on the substrate.   
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The power supply on the south bank (battery bank, solar panels, generator) was reliable 
throughout the season.  On sunny days the generator was on approximately 4 h/d versus 8 h/d 
during periods of overcast weather to keep the battery bank charged above 12 V.  Having the site 
monitored 24 h/d reduced the likelihood of an interruption in data collection that a power failure 
or equipment problem may have caused. 

The south bank bottom profiles created from DIDSON images were very useful.  The aiming 
protocol, which utilized both profile and sensor information, provided a means for technicians to 
re-aim the transducer successfully after a change in water level or disturbance to the transducer.  
Without this information, it would be difficult to determine how well the beam was directed 
along the river’s bottom.   
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Table 1.–Daily salmon escapement counts from the Miles Lake sonar site, Copper River 2005. 
    Water    Minimum Escapement   

  Level North South Objective 0600 Projected
Date   (m) Bank Bank Daily Cumulative Daily Cumulative Count Daily

9-May a,b,c nd nd 192 192 192 nd nd nd nd
10-May a,b,c 40.05 nd 451 451 643 nd nd nd nd
11-May a,d 39.77 12 614 626 1,269 nd nd 204 816
12-May a 40.18 256 923 1,179 2,448 nd nd 300 1,200
13-May a 40.41 240 1,137 1,377 3,825 nd nd 198 792
14-May a 40.54 112 934 1,046 4,871 nd nd 252 1,008
15-May a 40.66 112 1,561 1,673 6,544 nd nd 372 1,488
16-May  40.86 56 1,620 1,676 8,220 11 11 276 1,104
17-May  41.00 192 4,094 4,286 12,506 428 439 867 3,468
18-May e 41.11 463 5,145 5,608 18,114 1,021 1,460 1,371 5,484
19-May  41.05 396 4,990 5,386 23,500 1,425 2,885 1,338 5,352
20-May  41.07 552 6,210 6,762 30,262 1,602 4,486 1,062 4,248
21-May  41.13 992 9,627 10,619 40,881 1,635 6,121 1,830 7,320
22-May  41.18 1,072 13,997 15,069 55,950 2,196 8,318 4,032 16,128
23-May  41.20 1,132 7,746 8,878 64,828 3,185 11,502 2,160 8,640
24-May  41.37 1,296 12,570 13,866 78,694 4,900 16,402 2,370 9,480
25-May  41.41 2,288 18,881 21,169 99,863 4,961 21,362 4,572 18,288
26-May  41.46 4,858 13,486 18,344 118,207 5,217 26,580 4,650 18,600
27-May  41.51 1,656 11,713 13,369 131,576 7,543 34,123 2,886 11,544
28-May  41.55 1,080 13,472 14,552 146,128 9,889 44,011 3,396 13,584
29-May  41.53 2,755 17,539 20,294 166,422 6,964 50,975 4,374 17,496
30-May  41.42 3,664 13,642 17,306 183,728 8,358 59,333 3,534 14,136
31-May  41.56 1,736 16,250 17,986 201,714 11,112 70,446 3,362 13,448
1-Jun  41.57 2,304 14,437 16,741 218,455 11,553 81,999 2,830 11,320
2-Jun  41.57 2,440 11,197 13,637 232,092 13,109 95,108 3,518 14,072
3-Jun  41.55 1,496 10,006 11,502 243,594 12,658 107,766 2,622 10,488
4-Jun  41.52 1,240 8,682 9,922 253,516 14,341 122,108 2,244 8,976
5-Jun  41.63 1,288 12,720 14,008 267,524 15,832 137,940 2,856 11,424
6-Jun  41.78 1,248 9,310 10,558 278,082 14,292 152,231 2,226 8,904
7-Jun  41.84 1,546 10,866 12,412 290,494 14,045 166,276 2,622 10,488
8-Jun  41.92 2,504 15,060 17,564 308,058 16,325 182,602 3,720 14,880
9-Jun  41.87 1,368 13,824 15,192 323,250 15,631 198,233 3,384 13,536

10-Jun  41.88 2,800 9,948 12,748 335,998 14,986 213,219 2,478 9,912
11-Jun  42.03 2,768 15,234 18,002 354,000 14,435 227,654 3,540 14,160
12-Jun  42.25 3296 13,890 17,186 371,186 13,362 241,016 3,750 15,000
13-Jun  42.39 2,960 8,801 11,761 382,947 11,739 252,755 2,346 9,384
14-Jun  42.53 1,464 12,900 14,364 397,311 11,287 264,042 2,514 10,056
15-Jun  42.74 3,000 13,692 16,692 414,003 12,087 276,129 3,648 14,592
16-Jun  42.96 1,248 12,444 13,692 427,695 10,796 286,925 4,056 16,224
17-Jun  nd 1,592 8,406 9,998 437,693 10,784 297,709 2,322 9,288
18-Jun  43.26 1,376 10,258 11,634 449,327 9,218 306,927 2,182 8,728
19-Jun  43.52 1,064 9,120 10,184 459,511 8,069 314,996 1,788 7,152
20-Jun  43.69 824 5,220 6,044 465,555 8,347 323,343 1,368 5,472
21-Jun  43.86 904 7,234 8,138 473,693 7,537 330,879 1,500 6,000
22-Jun  43.72 2,168 11,586 13,754 487,447 7,522 338,401 2,106 8,424
23-Jun  43.29 3,184 18,258 21,442 508,889 7,871 346,272 4,908 19,632
24-Jun  43.04 3,712 15,599 19,311 528,200 7,713 353,986 3,744 14,976
25-Jun  42.96 2,552 17,372 19,924 548,124 7,711 361,696 3,834 15,336
26-Jun  43.01 3,272 15,750 19,022 567,146 6,721 368,417 4,416 17,664
27-Jun  43.08 1,912 12,427 14,339 581,485 6,518 374,935 3,151 12,604

-continued-
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Table 1.–Page 2 of 2. 
  Water    Minimum Escapement  

  Level North South Objective 0600 Projected
Date   (m) Bank Bank Daily Cumulative   Daily Cumulative Count Daily

28-Jun  43.11 2,256 11,328 13,584 595,069 6,424 381,359 2,880 11,520
29-Jun  43.13 2,424 14,262 16,686 611,755 6,418 387,778 3,648 14,592
30-Jun   43.22 2,080 12,576 14,656 626,411 5,882 393,659 3,126 12,504
1-Jul  43.43 1,400 10,236 11,636 638,047 6,090 399,750 3,444 13,776
02-Jul   43.64 816 5,082 5,898 643,945 6,167 405,917 1,476 5,904
03-Jul   43.64 888 8,148 9,036 652,981 6,255 412,171 2,022 8,088
04-Jul   43.60 728 5,532 6,260 659,241 7,099 419,271 1,152 4,608
05-Jul   43.41 1,416 7,991 9,407 668,648 6,948 426,219 1,890 7,560
06-Jul   43.26 1,944 8,339 10,283 678,931 6,707 432,926 1,416 5,664
07-Jul   43.37 1,904 9,012 10,916 689,847 6,466 439,392 2,712 10,848
08-Jul   43.55 1,560 6,642 8,202 698,049 6,895 446,287 1,674 6,696
09-Jul   44.65 1,920 3,540 5,460 703,509 7,058 453,345 1,542 6,168
10-Jul   43.90 688 4,524 5,212 708,721 7,675 461,020 1,242 4,968
11-Jul   43.88 624 4,752 5,376 714,097 6,861 467,880 1,722 6,888
12-Jul   44.04 848 3,828 4,676 718,773 7,614 475,494 1,104 4,416
13-Jul   44.16 1,096 1,920 3,016 721,789 6,631 482,125 834 3,336
14-Jul   44.16 1,152 2,328 3,480 725,269 7,291 489,416 654 2,616
15-Jul   43.75 1,912 5,520 7,432 732,701 7,311 496,727 882 3,528
16-Jul   43.54 2,536 4,428 6,964 739,665 7,107 503,834 1,656 6,624
17-Jul   43.75 1,400 4,374 5,774 745,439 6,067 509,902 906 3,624
18-Jul   43.56 2,296 5,892 8,188 753,627 6,682 516,584 1,362 5,448
19-Jul   43.09 3,448 7,134 10,582 764,209 7,325 523,909 2,016 8,064
20-Jul   42.88 2,320 7,488 9,808 774,017 7,530 531,438 1,782 7,128
21-Jul   42.93 1,200 6,276 7,476 781,493 6,050 537,488 1,506 6,024
22-Jul   43.06 1,872 6,378 8,250 789,743 4,642 542,130 1,992 7,968
23-Jul   42.85 1,264 6,588 7,852 797,595 4,419 546,549 1,398 5,592
24-Jul   42.76 2,776 8,214 10,990 808,585 3,467 550,016 1,830 7,320
25-Jul   42.74 1,944 7,824 9,768 818,353 2,991 553,007 2,250 9,000
26-Jul   42.84 1,032 7,062 8,094 826,447 2,723 555,730 1,950 7,800
27-Jul   42.99 952 4,716 5,668 832,115 2,890 558,619 1,548 6,192
28-Jul   43.11 904 4,728 5,632 837,747 3,030 561,649 1,494 5,976
29-Jul   43.14 896 4,536 5,432 843,179 2,967 564,616 1,104 4,416
30-Jul   42.97 752 5,310 6,062 849,241 2,623 567,239 1,362 5,448
31-Jul   42.56 496 5,388 5,884 855,125 2,159 569,398 1,224 4,896

01-Aug   nd nd nd nd nd 2,058 571,456 nd nd
02-Aug   nd nd nd nd nd 1,874 573,330 nd nd
03-Aug   nd nd nd nd nd 1,540 574,870 nd nd
04-Aug   nd nd nd nd nd 1,394 576,264 nd nd
05-Aug    nd nd nd nd nd 847 577,111 nd nd

a Anticipated counts are not available prior to 15 May because the sonar has only been deployed twice prior to 15 May (2003 
and 2004). 

b South Bank estimate only. 
c The South Bank deployed on 9 May for 7 hours and on 10 May for 14 hours.   Both were extrapolated to 24 hour counts. 
d North Bank deployed on 11 May. 
e The North Bank was inaccessible because of bridge work on 18 May; north bank counts are extrapolated from the average 

north bank percentage of the total counts from the previous days. 
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Table 2.–Environmental data from the Miles Lake sonar site, Copper River 2005. 

  Water Level (m) Water *Cloud    Water Level (m) Water *Cloud 
Date 7:00 19:00 Temp (C) Cover  Date 7:00 19:00 Temp (C) Cover 
9-May - 39.79  -  26-Jun 43.01 43.07  1 
10-May 39.88 39.97 5.7 -  27-Jun 43.08 43.09  1 
11-May 40.05 - -  28-Jun 43.11 43.14  1 
12-May 40.20 -  -  29-Jun 43.13 43.23  - 
13-May 40.41 -  -  30-Jun 43.22 43.32  4 
14-May 40.54 40.63  -  1-Jul 43.43 43.54  4 
15-May 40.66 40.75  -  2-Jul 43.64 43.64  6 
16-May 40.86 40.95  1  3-Jul 43.64 43.64  4 
17-May 41.00 41.08  3  4-Jul 43.60 43.53  4 
18-May 41.11 41.09  1  5-Jul 43.41 43.33  1 
19-May 41.05 41.07  1  6-Jul 43.26 43.35  - 
20-May 41.06 41.14  4  7-Jul 43.37 43.52  3 
21-May 41.13 41.16  6  8-Jul 43.55 43.70  1 
22-May 41.18 41.17  3  9-Jul 43.77 43.92  1 
23-May 41.20 41.17  4  10-Jul 43.90 43.94  3 
24-May 41.37 41.43  4  11-Jul 43.88 43.99  - 
25-May 41.41 41.46  -  12-Jul 44.04 44.18  6 
26-May 41.46 41.51  6  13-Jul 44.16 44.26  3 
27-May 41.51 41.52  6  14-Jul 44.16 43.99  1 
28-May 41.55 41.54  4  15-Jul 43.75 43.49 8.0 1 
29-May 41.53 41.54  4  16-Jul 43.54 43.50  6 
30-May 41.52 41.54  6  17-Jul 43.75 43.80  6 
31-May 41.56 41.56  5  18-Jul 43.56 43.31 7.5 6 
1-Jun 41.57 41.57  6  19-Jul 43.09 42.97  5 
2-Jun 41.57 41.57  1  20-Jul 42.88 42.82  5 
3-Jun 41.55 41.54 8.0 1  21-Jul 42.93 43.05  6 
4-Jun 41.52 41.59  1  22-Jul 43.06 42.99  1 
5-Jun 41.63 41.74  3  23-Jul 42.85 42.84  1 
6-Jun 41.78 41.81  1  24-Jul 42.76 42.83 9.5 4 
7-Jun 41.84 41.92  3  25-Jul 42.74 42.85  6 
8-Jun 41.92 41.94  -  26-Jul 42.84 42.96 9.5 4 
9-Jun 41.87 41.86  -  27-Jul 42.99 43.12  6 
10-Jun 41.88 41.94  4  28-Jul 43.11 43.19  4 
11-Jun 42.03 42.17 9.0 1  29-Jul 43.14 43.09  - 
12-Jun 42.25 42.36  1  30-Jul 42.97 42.79  6 
13-Jun 42.39 42.47  1  31-Jul 42.56 42.48   6 
14-Jun 42.53 42.65  1       
15-Jun 42.74 42.86  3       
16-Jun 42.96 -  1  *Cloud Cover:    
17-Jun - 43.11  1  1 - sunny, bright    
18-Jun 43.26 43.42  1  2 - sunny, hazy    
19-Jun 43.52 43.63  1  3 - p. cloudy (<50%)   
20-Jun 43.69 43.75  1  4 - m. cloudy (>50%)   
21-Jun 43.86 43.84  1  5 - overcast    
22-Jun 43.72 43.48  6  6- rain     
23-Jun 43.29 43.13  1       
24-Jun 43.04 42.98  1       
25-Jun 42.96 42.99   1       
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Table 3.–North and south bank sonar escapement counts by month 
from the Miles Lake sonar site, Copper River, 1997–2006. 

May     
Year North South % North % South 

  1997a nd nd   
   1998b nd nd   

1999               870              15,791 5.2 94.8 
2000          14,137              29,326 32.5 67.5 
2001          36,208            167,774 17.8 82.2 
2002            2,602              51,027 4.9 95.1 
2003          12,692              99,319 11.3 88.7 
2004            8,688            180,067 4.6 95.4 
2005          24,920            176,793 12.4 87.6 
2006          17,932            104,708 14.6 85.4 

Average          14,756 103,101 12.7 87.3 
     

June     
Year North South % North %South 
1997          21,179            409,796 4.9 95.1 
1998            9,495            386,319 2.4 97.6 
1999          15,494            374,716 4.0 96.0 
2000          27,303            285,101 8.7 91.3 
2001          16,856            321,235 5.0 95.0 
2002          17,519            305,983 5.4 94.6 
2003          25,776            349,375 6.9 93.1 
2004          10,768            320,346 3.3 96.7 
2005          62,290            362,407 14.7 85.3 
2006          64,704            462,174 12.3 87.7 

Average          27,138            357,745 6.1 93.9 
     

July     
Year North South % North %South 
1997          20,751            287,255 6.7 93.3 
1998          12,636            258,399 4.7 95.3 
1999          23,105            389,923 5.6 94.4 
2000          11,892            213,214 5.3 94.7 
2001          41,186            236,327 14.8 85.2 
2002          27,169            415,590 6.1 93.9 
2003          29,744            183,637 13.9 86.1 
2004            2,068            147,577 1.4 98.6 
2005          44,984            183,730 19.7 80.3 
2006          48,322            261,866 15.6 84.4 

Average          26,186            257,752 8.7 91.3 
a North Bank was not deployed until June 6. 
b North Bank was not deployed until June 5. 
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Table 4.–Dates and measurements used when river bottom profiles were recorded using the DIDSON 
at the Miles Lake sonar site, Copper River south bank, 2005. 

Date Position on 
substrate (m) 

Frequency Pitch 
(degrees) 

Center of lens to 
surface (cm) 

Water level at 
transducer (cm) 

Standard DIDSON:     
11-May 26.8 High -13.81 23.81 50.8 
11-May 26.8 Low -11.06 25.08 50.8 
25-May 18.9 High / Low -12.97 23.81 63.5 
13-Jun 11.4 High / Low -11.33 25.08 50.8 
10-Jul  0.9 High / Low -10.21 34.00 63.5 

Long Range DIDSON:     
11-May 26.8 High / Low -7.12 28.34 59.7 
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Table 5.–Daily salmon escapement counts from the Miles Lake sonar site, Copper River 2006. 
   Water  Minimum Escapement    
  Level North South Objective 0600 Projected

Date  (m) Bank Bank Daily Cumulative   Daily Cumulative Count Daily
12-May a, b nd 0 nd 0 0 nd nd nd nd
13-May a nd 18 nd 18 18 nd nd nd nd
14-May a 39.28 24 nd 24 42 nd nd nd nd
15-May a 39.04 72 nd 72 114 nd nd nd nd
16-May  39.42 78 nd 78 192 365 365 nd nd
17-May  39.63 102 nd 102 294 579 944 nd nd
18-May  39.79 18 nd 18 312 1,737 2,681 nd nd
19-May  39.89 18 nd 18 330 3,045 5,727 nd nd
20-May c 40.02 72 0 72 402 4,433 10,160 nd nd
21-May  39.77 0 nd 0 402 5,008 15,168 nd nd
22-May c 39.83 0 0 0 402 7,700 22,867 nd nd
23-May c 39.91 12 126 138 540 8,783 31,650 nd nd
24-May  40.14 6 621 627 1,167 9,696 41,347 nd nd
25-May  40.38 16 1,623 1,639 2,806 11,079 52,425 216 864
26-May  40.65 16 2,690 2,706 5,512 13,656 66,082 534 2,136
27-May  40.93 64 5,526 5,590 11,102 12,927 79,009 1,002 4,008
28-May  41.30 408 7,302 7,710 18,812 13,760 92,769 1,506 6,024
29-May  41.39 1,256 16,734 17,990 36,802 13,820 106,589 3,054 12,216
30-May  41.23 4,272 29,850 34,122 70,924 15,065 121,654 5,796 23,184
31-May  41.20 11,480 40,236 51,716 122,640 13,240 134,894 10,218 40,872
1-Jun  41.36 7,344 43,794 51,138 173,778 15,183 150,077 10,968 43,872
2-Jun  41.26 9,832 37,902 47,734 221,512 13,733 163,809 11,472 45,888
3-Jun  41.24 7,712 44,508 52,220 273,732 13,603 177,412 11,142 44,568
4-Jun  41.45 6,392 28,386 34,778 308,510 12,564 189,976 7,464 29,856
5-Jun  41.67 3,472 13,122 16,594 325,104 13,639 203,615 3,996 15,984
6-Jun  41.64 3,336 16,158 19,494 344,598 11,592 215,207 3,426 13,704
7-Jun  41.40 1,584 15,330 16,914 361,512 12,707 227,915 3,558 14,232
8-Jun  41.27 1,520 12,690 14,210 375,722 13,315 241,229 4,080 16,320
9-Jun  41.31 1,760 10,716 12,476 388,198 11,471 252,700 3,276 13,104

10-Jun  41.36 2,056 14,304 16,360 404,558 10,285 262,985 3,402 13,608
11-Jun  41.62 1,736 9,750 11,486 416,044 9,416 272,401 3,252 13,008
12-Jun  42.00 1040 7,560 8,600 424,644 8,340 280,742 1,650 6,600
13-Jun  42.25 864 10,452 11,316 435,960 7,292 288,034 2,292 9,168
14-Jun  42.40 888 15,462 16,350 452,310 7,130 295,164 2,580 10,320
15-Jun  42.59 1,312 18,420 19,732 472,042 7,560 302,724 3,690 14,760
16-Jun  42.88 920 9,960 10,880 482,922 7,447 310,171 1,770 7,080
17-Jun  43.14 992 9,096 10,088 493,010 7,395 317,567 2,208 8,832
18-Jun  43.20 1,544 10,908 12,452 505,462 7,206 324,773 1,338 5,352
19-Jun  43.20 1,504 16,380 17,884 523,346 7,479 332,252 2,670 10,680
20-Jun  43.05 1,120 13,608 14,728 538,074 7,142 339,394 3,936 15,744
21-Jun  42.80 1,016 14,370 15,386 553,460 6,968 346,362 3,048 12,192
22-Jun  42.51 736 14,730 15,466 568,926 6,712 353,075 2,562 10,248
23-Jun  42.36 672 9,756 10,428 579,354 6,311 359,385 2,766 11,064
24-Jun  42.28 624 8,658 9,282 588,636 6,314 365,700 2,094 8,376
25-Jun  42.10 1,360 12,846 14,206 602,842 6,508 372,208 3,516 14,064
26-Jun  42.16 296 10,662 10,958 613,800 7,232 379,439 2,964 11,856
27-Jun  42.15 656 7,614 8,270 622,070 7,380 386,819 1,932 7,728
28-Jun  42.02 1,000 8,622 9,622 631,692 7,528 394,347 2,082 8,328
29-Jun  42.06 840 8,916 9,756 641,448 7,625 401,972 2,484 9,936
30-Jun   42.23 576 7,494 8,070 649,518 7,049 409,022 1,482 5,928

-continued-
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Table 5.–Page 2 of 2. 
   Water  Minimum Escapement     
  Level North South Objective 0600 Projected

Date   (m) Bank Bank Daily Cumulative   Daily Cumulative Count Daily
1-Jul  42.32 664 8,904 9,568 659,086 7,124 416,146 1,800 7,200

02-Jul  42.40 1,184 11,040 12,224 671,310 6,819 422,965 2,814 11,256
03-Jul  42.52 872 13,152 14,024 685,334 6,824 429,789 3,042 12,168
04-Jul  42.69 864 9,312 10,176 695,510 7,168 436,957 2,490 9,960
05-Jul  42.89 2,024 6,972 8,996 704,506 7,673 444,630 2,040 8,160
06-Jul  43.13 1,080 8,760 9,840 714,346 7,888 452,519 2,400 9,600
07-Jul  43.50 552 6,348 6,900 721,246 7,564 460,083 1,908 7,632
08-Jul  43.51 1,048 4,572 5,620 726,866 8,061 468,143 1,488 5,952
09-Jul  43.48 1,232 6,336 7,568 734,434 8,342 476,485 1,278 5,112
10-Jul  43.29 896 9,702 10,598 745,032 8,048 484,533 2,322 9,288
11-Jul  43.08 2,632 8,778 11,410 756,442 7,930 492,463 3,198 12,792
12-Jul  43.20 1,728 9,096 10,824 767,266 9,794 502,257 1,980 7,920
13-Jul  43.26 1,472 10,458 11,930 779,196 9,241 511,498 3,156 12,624
14-Jul  43.44 1,696 8,382 10,078 789,274 8,968 520,466 2,682 10,728
15-Jul  43.56 1,424 9,084 10,508 799,782 9,614 530,080 3,825 15,300
16-Jul  43.53 752 7,158 7,910 807,692 9,017 539,097 1,428 5,712
17-Jul  43.27 792 9,192 9,984 817,676 7,382 546,479 1,818 7,272
18-Jul  42.89 1,256 11,670 12,926 830,602 7,797 554,276 2,280 9,120
19-Jul  42.70 1,336 11,148 12,484 843,086 7,154 561,430 1,938 7,752
20-Jul  42.64 3,752 9,728 13,480 856,566 6,497 567,927 2,220 8,880
21-Jul  42.64 2,080 8,010 10,090 866,656 6,286 574,213 2,340 9,360
22-Jul  42.62 1,248 6,678 7,926 874,582 6,014 580,228 1,752 7,008
23-Jul  42.59 1,904 6,660 8,564 883,146 5,114 585,342 1,422 5,688
24-Jul  42.52 1,880 10,050 11,930 895,076 5,282 590,624 2,862 11,448
25-Jul  42.66 2,040 7,962 10,002 905,078 4,777 595,401 2,388 9,552
26-Jul  42.84 1,210 6,636 7,846 912,924 4,451 599,852 1,608 6,432
27-Jul  42.85 1,000 5,934 6,934 919,858 4,123 603,975 1,668 6,672
28-Jul  42.73 2,632 7,326 9,958 929,816 3,844 607,819 1,512 6,048
29-Jul  42.70 3,200 9,294 12,494 942,310 3,099 610,918 2,898 11,592
30-Jul  42.78 2,432 7,530 9,962 952,272 2,750 613,668 2,784 11,136
31-Jul  43.01 1,440 5,994 7,434 959,706 2,559 616,227 1,968 7,872

01-Aug  nd nd nd nd nd 2,515 618,742 nd nd
02-Aug  nd nd nd nd nd 2,355 621,098 nd nd
03-Aug  nd nd nd nd nd 2,234 623,331 nd nd
04-Aug  nd nd nd nd nd 1,866 625,197 nd nd
05-Aug   nd nd nd nd nd 1,470 626,667 nd nd

a Anticipated counts are not available prior to 15 May because the sonar has only been deployed three times prior to 15 May 
(2003–2005). 

b North Bank deployed on 12 May. 
c The South Bank deployed on 20 May for 4 hours and on 22 and 23 May for 8 hours each day.  Counts were extrapolated to 24 

hour counts. 
 



 

 27

Table 6.–Environmental data from the Miles Lake sonar site, Copper River 2006. 
Air Temp 

Date Hour 
Water  

Level (ft) 
Water  

Level (m)
Water 

Temp (C) (F) (C)
Cloud 

Cover a Comments 
11-May       1.1    1 Ice 
12-May       1.1    1 Ice 
13-May       1.1    1 Ice 
14-May 10:20 128.84 39.28 1.1 44.0 6.7 5 water level = ice 
15-May 14:45 128.05 39.04 0.4 39.0 3.9 6 water level = ice 
16-May 8:05 129.30 39.42 0.4 37.0 2.8 5 water level = ice 
17-May 9:30 130.00 39.63 0.3 47.0 8.3 3 open water 
18-May 11:15 130.50 39.79 0.5 38.0 3.3 5   
19-May 8:25 130.85 39.89 1.0 44.0 6.7 1   
20-May 8:00 131.25 40.02 0.5 43.0 6.1 5   
21-May 9:00 130.35 39.74 0.9 51.0 10.6 2 lake breaking up 
22-May 8:15 130.43 39.77 0.5 50.0 10.0 1 lake breaking up 
22-May 7:30 130.64 39.83 0.5 47.0 8.3 1 lake breaking up 
23-May 9:45 130.90 39.91 2.2 58.0 14.4 1   
24-May 8:00 131.67 40.14 2.0 50.0 10.0 3   
25-May 7:00 132.46 40.38 2.2 51.0 10.6 2   
  19:00 132.90 40.52 4.2 52.0 11.1 2   
26-May 7:00 133.33 40.65 3.3 48.0 8.9 1   
  19:00 133.90 40.82 4.3 49.0 9.4 2   
27-May 7:00 134.25 40.93 4.0 42.0 5.6 2   
  19:00 134.80 41.10 6.4 62.0 16.7 3 windy 
28-May 7:00 135.45 41.30 4.8 44.0 6.7 2 very windy/waves 
  19:00 135.65 41.36 6.6 43.0 6.1 2 light wind/sticks in water 
29-May 7:00 135.75 41.39 5.2 42.0 5.6 1   
  19:00 135.50 41.31 7.2 48.0 8.9 2   
30-May 7:00 135.22 41.23 5.6 42.0 5.6 1   
  19:00 135.13 41.20 7.5 42.0 5.6 5   
31-May 7:00 135.14 41.20 6.4 38.0 3.3 4   
  19:00 135.45 41.30 7.2 41.0 5.0 5   
1-Jun 7:00 135.65 41.36 6.2 40.0 4.4 3   
  19:00 135.35 41.27 7.8 43.0 6.1 2 partly cloudy/hazy 
2-Jun 7:00 135.32 41.26 6.4 45.0 7.2 3   
  19:00 135.28 41.24 8.7 50.0 10.0 3   
3-Jun 7:00 135.27 41.24 7.3 39.0 3.9 5   
  19:00 135.74 41.38 7.8 42.0 5.6 5 occasional showers 
4-Jun 7:00 135.94 41.45 6.9 37.0 2.8 6   
  19:00 136.50 41.62 7.5 43.0 6.1 3   
5-Jun 7:00 136.69 41.67 6.0 42.0 5.6 3 windy 
  19:00 136.90 41.74 8.2 43.0 6.1 4 scattered light rain 
6-Jun 7:00 136.57 41.64 6.8 36.0 2.2 6   
  19:00 136.15 41.51 7.3 40.0 4.4 6   
7-Jun 7:00 135.78 41.40 6.6 38.0 3.3 6 rain stopped @ 0700 
  19:00 135.50 41.31 7.9 41.0 5.0 4   
8-Jun 7:00 135.38 41.27 6.9 47.4 8.6 4   
  19:00 135.55 41.33 8.9 43.0 6.1 3   
9-Jun 7:00 135.51 41.31 7.3 36.0 2.2 4   
  19:00 135.54 41.32 7.7 41.0 5.0 6   
10-Jun 7:00 135.67 41.36 7.4 38.0 3.3 6   
  19:00 136.22 41.53 7.9 41.0 5.0 5   
11-Jun 7:00 136.52 41.62 7.3 37.0 2.8 5 fog 
  19:00 137.20 41.83 8.3 43.0 6.1 3   

-continued-
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Table 6.–Page 2 of 3. 
Air Temp 

Date Hour 
Water  

Level (ft) 
Water  

Level (m) 
Water 

Temp (C) (F) (C)
Cloud 

Cover a Comments 
12-Jun 7:00 137.75 42.00 7.6 39.0 3.9 5 fog 
  19:00 138.35 42.18 7.9 41.0 5.0 5   
13-Jun 7:00 138.58 42.25 7.1 40.0 4.4 3   
  19:00 138.87 42.34 8.5 49.0 9.4 2   
14-Jun 7:00 139.06 42.40 7.4 38.0 3.3 3   
  19:00 139.45 42.52 9.4 50.0 10.0 1   
15-Jun 7:00 139.71 42.59 8.3 40.0 4.4 5   
  19:00 140.23 42.75 8.6 42.0 5.6 6   
16-Jun 7:00 140.63 42.88 8.2 38.0 3.3 5   
  19:00 141.17 43.04 8.8 44.0 6.7 4 rain showers 
17-Jun 7:00 141.51 43.14 8.0 40.0 4.4 5   
  19:00 141.65 43.19 8.2 44.0 6.7 5   
18-Jun 7:00 141.70 43.20 7.8 40.0 4.4 5   
  19:00 141.80 43.23 8.1 42.8 6.0 5   
19-Jun 7:00 141.69 43.20 7.8 38.0 3.3 5   
  19:00 141.50 43.14 8.1 43.0 6.1 5   
20-Jun 7:00 141.22 43.05 7.6 39.0 3.9 5   
  19:00 140.52 42.84 8.4 44.0 6.7 3   
21-Jun 7:00 140.39 42.80 7.6 35.0 1.7 5   
  19:00 139.80 42.62 8.7 44.0 6.7 5   
22-Jun 7:00 139.42 42.51 7.8 39.0 3.9 5   
  19:00 139.00 42.38 8.4 42.0 5.6 4   
23-Jun 7:00 138.95 42.36 7.8 38.0 3.3 3   
  19:00 138.86 42.34 8.7 43.0 6.1 3   
24-Jun 7:00 138.68 42.28 7.6 38.0 3.3 3   
  19:00 138.33 42.17 9.3 47.8 8.8 3   
25-Jun 7:00 138.10 42.10 8.1 40.0 4.4 4   
  19:00 138.13 42.11 8.7 44.2 6.8 5   
26-Jun 7:00 138.29 42.16 8.1 38.0 3.3 5   
  19:00 138.30 42.16 9.0 44.2 6.8 4   
27-Jun 7:00 138.25 42.15 8.1 36.0 2.2 5   
  19:00 138.06 42.09 8.8 44.0 6.7 5   
28-Jun 7:00 137.83 42.02 8.3 39.5 4.2 5   
  19:00 137.83 42.02 8.8 44.0 6.7 5   
29-Jun 7:00 137.96 42.06 8.5 40.5 4.7 5   
  19:00 138.20 42.13 8.8 43.0 6.1 5   
30-Jun 7:00 138.27 42.16 8.4 40.0 4.4 6   
  19:00 138.62 42.26 9.5 42.8 6.0 5   
1-Jul 7:00 138.80 42.32 8.8 40.0 4.4 4   
  19:00 138.94 42.36 10.0 46.0 7.8 5   
2-Jul 7:00 139.08 42.40 9.8 39.5 4.2 5   
  19:00 139.44 42.51 9.9 48.0 8.9 4   
3-Jul 7:00 139.46 42.52 9.3 42.0 5.6 4   
  19:00 139.78 42.62 10.0 48.0 8.9 4   
4-Jul 7:00 140.02 42.69 9.4 40.8 4.9 5   
  19:00 140.49 42.83 9.7 45.8 7.7 5   
5-Jul 7:00 140.69 42.89 9.4 40.0 4.4 5   
  19:00 141.15 43.03 10.0 47.0 8.3 4   
6-Jul 7:00 141.47 43.13 9.4 40.0 4.4 5   
  19:00 142.10 43.32 10.0 47.8 8.8 5   
7-Jul 7:00 142.69 43.50 9.3 40.0 4.4 6 scattered light rain 
  19:00 142.78 43.53 10.0 44.0 6.7 6   

-continued- 
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Table 6.–Page 3 of 3. 
Air Temp 

Date Hour 
Water  

Level (ft) 
   Water 

Level (m) 
Water   

Temp (C) (F) (C)
Cloud 

Cover a Comments 
8-Jul 7:00 142.70 43.51 8.8 38.0 3.3 6 scattered rain 
  19:00 142.69 43.50 9.2 44.0 6.7 5   
9-Jul 7:00 142.60 43.48 8.4 38.0 3.3 5 light showers 
  19:00 142.35 43.40 8.4 45.0 7.2 5   
10-Jul 7:00 142.00 43.29 8.2 40.0 4.4 5   
  19:00 141.89 43.26 8.4 41.0 5.0 4   
11-Jul 7:00 141.31 43.08 8.2 40.0 4.4 5   
  19:00 141.75 43.22 9.4 47.0 8.3 1   
12-Jul 7:00 141.70 43.20 8.5 43.0 6.1 1   
  19:00 141.85 43.25 9.3 50.0 10.0 1   
13-Jul 7:00 141.90 43.26 9.1 52.0 11.1 3   
  19:00 142.30 43.38 10.0 48.0 8.9 5   
14-Jul 7:00 142.47 43.44 9.5 44.0 6.7 4   
  19:00 142.85 43.55 nd 46.0 7.8 5   
15-Jul 7:00 142.87 43.56 9.7 45.0 7.2 5   
  19:00 142.90 43.57 9.4 46.0 7.8 5 sprinkles 
16-Jul 7:00 142.79 43.53 8.8 39.0 3.9 5   
  19:00 142.50 43.45 8.4 42.0 5.6 6   
17-Jul 7:00 141.94 43.27 8.0 37.0 2.8 5   
  19:00 141.20 43.05 8.2 41.0 5.0 5 sprinkles 
18-Jul 7:00 140.69 42.89 7.7 37.0 2.8 5   
  19:00 140.25 42.76 8.2 41.0 5.0 4   
19-Jul 7:00 140.05 42.70 7.9 39.0 3.9 4   
  19:00 139.88 42.65 8.7 44.0 6.7 3   
20-Jul 7:00 139.86 42.64 8.1 40.0 4.4 5   
  19:00 139.90 42.65 8.3 43.0 6.1 6   
21-Jul 7:00 139.85 42.64 8.0 38.0 3.3 6   
  19:00 139.82 42.63 8.1 42.0 5.6 5   
22-Jul 7:00 139.78 42.62 7.7 38.0 3.3 6   
  19:00 139.75 42.61 7.9 44.0 6.7 6   
23-Jul 7:00 139.68 42.59 7.6 42.0 5.6 3   
  19:00 139.50 42.53 8.0 44.0 6.7 5   
24-Jul 7:00 139.46 42.52 7.7 39.0 3.9 6   
  19:00 139.65 42.58 8.4 46.0 7.8 6   
25-Jul 7:00 139.93 42.66 8.0 42.0 5.6 5   
  19:00 140.39 42.80 8.1 41.0 5.0 6   
26-Jul 7:00 140.50 42.84 7.5 38.0 3.3 5   
  19:00 140.60 42.87 8.6 46.0 7.8 4   
27-Jul 7:00 140.54 42.85 7.5 41.0 5.0 3   
  19:00 140.44 42.82 8.9 54.0 12.2 1   
28-Jul 7:00 140.15 42.73 7.9 46.0 7.8 3   
  19:00 140.15 42.73 9.2 53.0 11.7 1   
29-Jul 7:00 140.04 42.70 8.5 40.0 4.4 5 fog 
  19:00 140.20 42.74 9.0 44.0 6.7 5   
30-Jul 7:00 140.33 42.78 8.4 40.0 4.4 6   
  19:00 140.65 42.88 8.3 41.0 5.0 6   
31-Jul 7:00 141.06 43.01 7.8 38.0 3.3 6   
  19:00 141.00 42.99 8.1 44.0 6.7 5   
a Cloud Cover: 
 1 - sunny, bright     4 - m. cloudy (>50%)     
 2 - sunny, hazy     5 - overcast     
 3 - p. cloudy (<50%)     6- rain     
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Figure 1.–Copper River commercial fishing District and the location of the Miles Lake sonar site. 
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Figure 2.–Copper River drainage and the location of the Miles Lake sonar site. 
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Figure 3.–Location of the north and south bank sonar sites at the outlet of Miles Lake on the Copper River. 

 

North Bank

South Bank

Childs 
Glacier MILES 

LAKE

C
O

PP
ER

 R
IV

ER
 H

IG
H

W
A

Y
 

Flow 

N 



 

 

33 

 
Note: Miles Lake (background) still has surface ice with a lead opening up on the left side on May 15, 2002 at a water level of 39.89 m.  

The Miles Lake sonar site is located just downriver of the bridge.  North (left) and south (right) bank deployment sites are indicated by 
a square marker.  The concrete substrate on the south bank is visible. 

Figure 4.–Upriver view of the Copper River at the Million Dollar Bridge located at mile 48 of the Copper 
River Highway. 
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Figure 5.–Bendix single-beam transducer mounted to an aluminum tripod. 
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DIDSON (standard)
– Attach to rotator
– Aluminum housing
– 50’ & 500’ transducer cable
– Thinnet converter
– DIDSON topside box - 24 V
– Ethernet and BNC cables
– McBasic extender
– Inverter (120-->12V)
– Power converter (24-->12 V)

Rotator (HTI single axis)
– Attach to mount
– Rotator cable
– Rotator control box
– 120 V AC power

Attitude Sensor (Geomechanics)
– Attach to alum. housing
– Sensor cable
– USB cable

Computer
– Lind adaptor (120-->12V)
– Serial, USB, Ethernet, and firewire 

ports
– DVD and external Drives

Power
– 12 V battery bank (7)
– Charger (40 Amp)
– Heavy duty wires
– 2000 W generator
– Charge controller (15 Amp)
– 75 W solar panels (3)

Figure 6.  Diagram of DIDSON setup, 
Copper River south bank, 2006.
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Figure 6.–Diagram of DIDSON setup, Copper River south bank, 2006. 
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Figure 7.–H-mount made from aluminum poles with a single axis 

rotator, an aluminum housing containing a DIDSON transducer, and an 
attitude sensor used on the south bank of the Miles Lake sonar site on 
the Copper River. 
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Figure 8.–DIDSON transducer mounted in the vertical configuration to 

record a bottom profile at the Miles Lake sonar site on the Copper River. 
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Figure 9.–DIDSON sonar raw image (left) with an 20 m end range and the same frame with the 

background subtraction on (right) at the Miles Lake south bank sonar site, Copper River, June 8, 2005 

 

 
Figure 10.–DIDSON echogram with the background subtraction turned on and an end range of 

20 m, Miles Lake south bank, Copper River 2005. 
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Figure 11.–Daily actual and anticipated salmon escapement from the Miles Lake sonar, Copper River 

2005. 
 

 
Figure 12.–Daily salmon escapement along the north and south bank of the Miles Lake sonar site on 

the Copper River, 2005. 
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Figure 13.–Cumulative actual and anticipated salmon escapement from the Miles Lake sonar, Copper 

River, 2005. 
 

 
Figure 14.–Daily 2005 and 2006 salmon escapement and the average (1978–2004) escapement from 

the Miles Lake sonar on the Copper River. 
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Note: The solid lines with no symbols represent the 10 years that made the average (thick solid line). 

Figure 15.–Ten-year cumulative salmon escapement counts with average (1995–2004) from the Miles 
Lake sonar on the Copper River. 

 

 
Figure 16.–Copper River 2005 and 2006 water level and the average (1982–2004) at the Miles Lake 

sonar site. 
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Figure 17.–Percentage of total fish passage per hour using sonar counts by month, Miles Lake north 

bank, Copper River, 2005. 
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Figure 18.–Percentage of total salmon escapement per hour using visual sonar counts by month, Miles 

Lake south bank, Copper River, 2005. 
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Figure 19.–South bank sonar counts (top) and cumulative percent (bottom) by range, Miles Lake, 

Copper River, 2005. 
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Figure 20.–Daily south bank salmon escapement and percent of downriver fish from the Miles Lake 

sonar, Copper River, 2005. 

 

 

 

 
Note: Standard and long range  DIDSON transducers were used for profiling at the beginning of the season on May 11 and the 

standard was also used on May 25, June 13, and July 10, 2005.  A DIDSON 14° beam overlay shows a transducer pitch of -
8.4° and a range of 20 m. 

Figure 21.–Profiles of the south bank substrate at the Miles Lake sonar site created from DIDSON 
profiles (dots) taken as water level rose and from a calculated slope (solid line).   
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Figure 22.–Daily actual and anticipated salmon escapement from the Miles Lake sonar, Copper River, 

2006. 

 

 

 
Figure 23.–Daily salmon escapement along the north and south bank of the Miles Lake sonar site on 

the Copper River, 2006. 
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Figure 24.–Cumulative actual and anticipated salmon escapement from the Miles Lake sonar, Copper 

River, 2006. 
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Figure 25.–Percentage of total fish passage per hour using sonar counts by month, Miles Lake north 

bank, Copper River, 2006. 
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Figure 26.–Percentage of total salmon escapement per hour using visual sonar counts by month, Miles 

Lake south bank, Copper River, 2006. 
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Figure 27.–South bank sonar counts (top) and cumulative percent (bottom) by range, Miles Lake, 

Copper River, 2006. 
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Figure 28.–Daily south bank salmon escapement and percent of downriver fish from the Miles Lake 

sonar, Copper River, 2006. 
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APPENDIX A
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Appendix A1.–Timetable of operation and changes of the Miles Lake sonar project, 1978–2006. 

YEAR             EVENT 
1978 

•  A 1978 model Bendix sonar counter deployed on the south bank (SB) only.  An 18.3 m artificial substrate (20.3 
cm diameter aluminum tube) was used for deployment.   

• Counter calibrated every 6 hours for a total of 4 hours per day.   
• Raw amplified echoes received by the transducer were recorded on audio cassette tape for 3.75 min per hour 

(1978-1983).   
• Two fish wheels were operational to assess species composition, provide index of fish passage, and obtain age 

and length sampling. 
• Tagging study using gillnets in the commercial fishery – none were recovered at the Miles Lake site, 89% were 

recovered in the commercial fishery zone. 
• In October, a permanent substrate (26.5 m railroad iron imbedded in concrete) with a 14% grade was constructed 

on the SB.   
• Sonar project conducted by Alaska Department of Fish and Game Commercial Fisheries Division and federally 

funded (1978-1981) by the National Marine Fisheries Service under authorization of the Anadromous Fish 
Conservation Act. 

 

1979  
• A 1978 model Bendix counter deployed on the south and north banks (NB).  
• Artificial (aluminum tube) substrate used for deployment on the SB during low water.  The transducer was 

moved to the permanent (concrete w/ rail) substrate when adequate water coverage reached it.  A 60 ft. artificial 
substrate was used on NB.  

• Both counters calibrated every 6 hours for a total of 4 hours per day.   
 

1980   
• No significant changes from previous year. 

 

1981  
• Grading of the NB substrate prior to the ’81 season.   

 

1982   
• Sonar project supported solely by the State of Alaska. 
• River level, relative to the SB permanent substrate offshore end, was recorded twice a day.   
• Water velocity measured along the length of the SB permanent substrate. 

 

1983     
• Grading on NB prior to and after the season during low water levels.  A 2° slope with a steep drop-off offshore 

was changed to a consistent 6° slope.  
 

1984   
• Test fishing program at the sonar site with set and drift gillnets (1984-1987).   
• In the fall, the NB site was graded with a D-8 Caterpillar tractor.  The natural substrate was built up 3 ft 

nearshore and graded down 3 ft offshore, generating a uniform slope of ~7% extending ~235 ft in front of the 
shed.  Done to provide an improved surface for substrateless deployments.   

 

1985   
• Bendix 1978 model counters were used and a modified 1981 model was deployed for a portion of the season.   
• Sonar deployment over natural river bottom first tried on NB. 

 

-continued-
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Appendix A1.–Page 2 of 3. 

YEAR             EVENT 
1986   

• A modified 1981 and a new 1985 model Bendix counters were used on the SB (each used for half of the season).  
New 1984 and 1985 model Bendix counters were used on the NB (each used for half of the season).   

• Water level now measured at a U.S. Geological Survey gage mounted on the Million Dollar Bridge (Copper 
River height relative to elevation above sea level).   

• NB transducer deployed on natural substrate.  Artificial substrate on this bank no longer used.   
• Electronic rotator was tested on the NB. 
• Test fishing program – beach seining first used.   
• On the NB, two Bendix transducers compared for three days at separate sites.  Data was recorded alternatively 

for each transducer in 30 min time periods. 
• Efforts made to map the Copper River, at the sonar and test fishing sites, using a portable echosounder. 

 

1987   
• A 1985 model Bendix counter was used on the SB.  Bendix 1985 and 1978 model counters were used 

alternatively on the NB.   
• NB electronic rotator horizontal axis malfunctioned in the middle of the season and the transducer was then 

adjusted manually.   
• Portable echosounder used to examine the river bottom around the steel piling adjacent to the partially collapsed 

bridge span on the NB. 
 

1988    
• Bendix 1985 model counters used on the SB and NB with two 1981 counters available as spares.   
• The SB counter was calibrated every two hours and the NB every four hours for 30 min or 100 fish have been 

counted. 
 

1989-1991 
• No significant changes from the 1988 operations. 

 

1992  
• Bendix 1985 model counters were used on the SB and NB with two 1978 counters available as spares.   
• The SB counter was calibrated every three hours and the NB every four hours for 30 min or 100 fish have been 

counted. 
 

1993   
• No significant changes from previous year. 

 

1994   
• The SB artificial substrate no longer used during low water. The tripod was deployed and 30 min counts were 

conducted every hour and expanded to obtain an hourly count until the transducer was mounted on the rail of the 
permanent substrate.   

 

1995   
• Lower portion of the SB permanent substrate damaged by an iceberg.  A higher water level was required to 

deploy the transducer on the permanent substrate from the tripod. 
 

1996-2000 
• No significant changes from the 1995 operations. 

 

-continued-
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Appendix A1.–Page 3 of 3. 

YEAR             EVENT 
2001  

• Last day of counting set for July 31 (2001-2006). 
• In October, a new concrete substrate was constructed 30 m downriver of the SB old substrate. 

 

2002   

• A 1978 model Bendix counter was used on the NB.   
• Preliminary testing of DIDSON sonar on the SB new substrate. 
• New SB sonar shack constructed next to the new substrate. 

 

2003  

• A 1985 model Bendix counter was used on the NB.   
• Only visual counts conducted on the NB for 30-min during six scheduled hours (0000, 0500, 1000, 1300, 1600, 

2100 hours).  No sector (range) data available for NB from the Bendix (2003-2006).  
• First year of comparison study on the SB with a standard dual-frequency identification sonar (DIDSON) on the 

new substrate and the Bendix counter on the old substrate.  
 

2004  

• Second year of comparison study with a standard DIDSON and the Bendix counter on the SB.  
• The collapsed span of the Million Dollar Bridge, upriver of the NB site, was raised during the season.  A 

construction pad around the NB bridge abutment and a temporary bridge leading to it was installed, an altered 
flow pattern was observed in front of the sonar on this side of the river. 

 

2005  

• The DIDSON sonar was used to obtain salmon escapement estimates for management on the SB.  Sonar 
operations moved to new substrate; shack and old site abandoned. 

• First year of comparison study between a long-range DIDSON and the Bendix counter on the NB.   
• Cross-river tests conducted with a mobile DIDSON.  
• Construction pad, upriver of NB site, no longer visible on surface and temporary bridge removed before the 

season.  Construction work on Million Dollar Bridge ended in June.   
 

2006 

 

• No significant changes from the 2005 operations. 
• Second year of comparison study between a long-range DIDSON and the Bendix counter on the NB.   
• Cross-river tests conducted with a mobile DIDSON. 
• Phone and internet connection established at the sonar site. 
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Appendix A2.–Daily salmon escapement counts from the Miles Lake sonar site, Copper River, 1978–2006. 

Date 1978a 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
09-May               
10-May               
11-May               
12-May               
13-May               
14-May               
15-May               
16-May               
17-May      5,372        732  
18-May   381  218 9,665        3,660  
19-May   487  167 11,409   725    313 6,588  
20-May   847  221 10,733   1,924    877 6,935  
21-May   1,199  88 9,729   1,986    1,440 4,834 1,121 
22-May   1,916  391 7,558   5,124   482 2,256 4,030 4,843 
23-May   2,901  594 6,214  3,310 5,042   1,601 5,078 6,472 7,177 
24-May   3,402  494 12,985 90 8,620 4,486   1,805 11,033 7,448 11,923 
25-May   2,397  713 12,816 493 11,587 3,120  611 3,888 9,979 4,658 14,333 
26-May  502  4,927  1,057 6,383 1,023 10,575 4,645  1,694 6,976 8,946 8,318 11,337 
27-May  837  6,821  2,115 2,842 12,091 8,661 5,836  2,092 12,176 13,247 13,143 12,060 
28-May  1,047  2,768  1,693 2,560 47,303 8,456 4,978 1,031  3,384 16,022 14,201 13,880 7,434 
29-May  661  3,905  1,080 2,160 19,671 6,380 7,126 417  2,738 14,485 10,022 10,677 9,176 
30-May  3,241  7,482  1,903 11,822 8,781 8,296 4,951 599  3,173 17,757 6,806 5,375 9,541 
31-May  2,549  8,655  3,620 21,126 11,389 17,123 4,278 1,758  4,150 18,540 7,586 7,316 10,343 
01-Jun  2,616  4,078  5,257 18,415 15,385 18,428 8,536 3,462  7,001 16,350 5,205 7,041 10,026 
02-Jun  2,811  3,465  7,061 23,771 17,213 14,414 8,483 6,726  20,638 14,385 3,558 5,234 9,909 
03-Jun  1,837  3,536  7,437 16,716 13,383 13,137 9,730 10,691  20,237 17,666 4,626 6,867 8,576 
04-Jun  3,256  2,778  8,996 9,755 12,355 15,357 12,496 24,272  26,626 14,632 7,877 8,555 7,572 
05-Jun  2,970  4,352  9,746 10,478 14,806 19,110 16,728 30,507  27,934 10,962 6,755 7,512 10,173 
06-Jun  3,318  6,453  5,407 11,975 15,585 14,069 18,097 32,953  14,527 4,322 8,895 7,719 10,410 
07-Jun  3,808  7,031  2,093 13,585 12,506 19,309 18,515 27,256  9,658 5,755 9,096 12,693 11,137 
08-Jun  3,275  11,078  1,349 14,412 8,430 16,094 26,619 30,925  24,938 6,366 11,322 14,565 7,637 
09-Jun  2,252  7,985  3,543 15,694 7,017 11,415 20,476 29,702  28,242 7,922 14,641 9,440 9,905 
10-Jun  3,475  5,205  7,301 12,856 7,599 8,009 19,275 12,010  29,952 11,553 15,216 12,126 11,660 
11-Jun  2,490  4,426  12,032 7,877 7,879 9,563 17,237 11,826  25,418 11,194 16,255 9,663 16,181 
12-Jun  2,082  2,227  11,584 4,844 8,587 13,292 21,706 8,231  16,503 6,506 14,959 8,256 23,929 

-continued-
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Appendix A2.–Page 2 of 6. 

Date 1978a 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
13-Jun  2,419  3,903  7,600 3,556 9,932 13,444 12,072 6,829  11,453 4,053 10,751 10,626 24,448 
14-Jun  2,835  2,563  5,661 5,228 12,551 13,831 5,981 6,800  11,393 8,053 9,382 13,548 14,302 
15-Jun  2,913  3,351  7,308 7,071 12,677 15,915 10,291 8,825  8,747 5,485 9,910 9,922 8,390 
16-Jun  2,782  3,473  5,655 6,885 13,595 7,938 13,930 9,347  10,099 5,516 6,484 8,889 10,112 
17-Jun  2,779  4,640  7,189 6,467 12,030 5,671 19,809 6,270  8,772 5,406 4,910 10,020 12,695 
18-Jun  2,261  3,911  6,741 4,565 6,544 5,689 12,850 3,738  9,050 4,815 6,469 11,131 8,052 
19-Jun  3,035  3,413  2,391 2,985 4,369 6,461 7,474 3,251  7,910 3,983 7,855 8,345 9,763 
20-Jun  3,035  1,954  3,597 2,891 3,352 7,382 9,258 2,423  7,240 3,933 7,952 7,575 9,315 
21-Jun  2,515  2,223  4,142 3,446 3,346 8,124 7,159 2,061  6,741 3,924 5,770 7,169 10,292 
22-Jun  2,068  2,585  3,954 3,997 4,467 8,005 5,522 2,763  9,026 5,779 6,985 8,868 10,157 
23-Jun  2,841  2,865  3,896 4,363 7,031 7,528 5,913 3,369  8,010 10,111 7,699 5,850 10,166 
24-Jun  2,616  1,877  5,217 4,651 6,329 6,009 6,741 2,950  6,968 15,708 5,582 3,927 9,340 
25-Jun  2,130  3,013  5,104 3,398 4,903 5,226 6,503 1,585  5,731 16,517 5,597 2,996 10,010 
26-Jun  1,771  1,973  3,595 2,412 4,416 5,638 4,385 2,381  5,410 12,476 6,378 3,426 6,812 
27-Jun  2,178  1,315  3,421 2,507 2,732 4,738 7,224 3,035  5,153 7,010 6,559 3,240 9,234 
28-Jun  1,103  1,697  4,324 2,949 2,174 4,771 6,728 2,264  5,022 5,644 6,259 6,302 6,881 
29-Jun  1,604  1,450  3,845 3,421 2,130 4,304 4,453 2,147  3,578 6,836 8,220 6,490 4,499 
30-Jun  1,632  1,899  3,465 2,378 2,313 6,146 6,449 2,139  3,771 4,636 6,497 7,354 3,975 
01-Jul  1,587  2,651  3,559 2,723 2,190 6,106 8,226 2,620  3,584 2,012 5,602 7,930 4,323 
02-Jul  2,533  2,524  3,365 2,606 4,420 6,113 7,554 2,608  3,152 3,406 4,680 5,296 5,067 
03-Jul  2,527  2,859  4,104 2,548 5,751 6,026 8,581 1,819  2,311 4,096 4,222 4,976 4,682 
04-Jul  2,980  3,806  2,934 4,094 5,245 6,943 6,515 3,536  1,805 7,100 3,532 7,369 5,665 
05-Jul  2,269  3,008  2,879 4,256 4,995 5,347 6,662 3,254  1,499 4,351 3,304 10,739 7,998 
06-Jul  1,623  1,996  3,025 3,476 6,300 3,973 5,449 4,664  2,808 3,393 3,510 10,024 7,749 
07-Jul  1,152  892  3,291 3,863 6,171 4,209 4,040 3,627  2,991 5,617 4,324 10,236 5,700 
08-Jul  831  2,091  2,995 3,774 3,990 4,080 3,906 3,893  2,860 6,616 8,499 11,113 5,192 
09-Jul  947  3,190  2,817 3,449 2,210 3,353 3,210 6,827  3,077 6,352 5,167 10,761 5,153 
10-Jul  1,252  4,209  3,642 2,942 2,070 3,644 2,927 10,607  5,435 8,585 6,347 9,506 6,620 
11-Jul  841  3,684  5,763 2,271 1,980 4,454 3,608 5,457  5,115 5,322 7,620 8,453 5,402 
12-Jul  341  3,262  4,788 2,468 3,420 4,541 4,280 6,329  5,042 5,757 7,881 11,953 9,338 
13-Jul  167  3,144  1,725 2,265 4,032 4,543 4,582 5,252  3,696 6,583 7,087 9,329 11,432 
14-Jul  290  4,124  1,679 2,596 4,339 5,819 6,573 6,113  3,530 6,439 7,012 10,270 8,206 
15-Jul  275  3,535  1,743 3,691 4,714 6,496 5,521 5,024  4,699 5,722 6,924 12,283 8,309 
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Date 1978a 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
16-Jul  538  5,175  2,515 2,580 3,561 6,970 6,755 5,339  2,227 6,259 5,457 10,897 6,093 
17-Jul  304  3,555  3,419 780 2,925 6,327 4,955 5,960   4,467 4,877 8,903 6,259 
18-Jul  284  3,760  5,878 8,633 3,413 4,326 4,736 5,110   4,620 3,857 11,811 5,726 
19-Jul  321  3,344  5,613 20,975 4,296 3,703 3,140 4,560   4,127 4,583 10,567 5,975 
20-Jul  238  2,716  5,060 20,511 3,920 3,988 3,389 8,176   3,634 4,483 10,169 4,315 
21-Jul  81  2,583  3,826 15,741 4,049 4,463 3,204 4,128   2,441 3,964 8,639 2,534 
22-Jul  18  2,012  3,173 6,566 3,871 4,881 3,780 3,158   1,273 2,797 8,908 2,457 
23-Jul  15  1,915  2,143 5,787 3,099 3,603 3,205 2,870   1,002 3,429 8,103 3,901 
24-Jul  40  2,182  1,353 5,063 3,061 3,903 2,198 2,162   625 3,900 6,250 2,883 
25-Jul  13  1,112  1,623 3,391 3,374 4,535 1,937 2,449   2,014 4,023 5,303 2,050 
26-Jul   771  1,256 2,493 2,596 3,839 1,687 1,974   368 4,142 5,706 2,257 
27-Jul   318  1,198 2,451 2,247 3,687 1,391 2,191   626 3,920 5,699 2,885 
28-Jul   387  698 2,785 2,375 5,234 1,004 2,839   2,494 3,452 4,926 1,934 
29-Jul   365  400 3,686 1,426 4,138 891 2,813   2,341 3,476 4,150 2,808 
30-Jul   491  470 3,814 963 3,512 938 2,790   2,075 2,423 2,519 2,462 
31-Jul   703  353 3,802 1,176 1,835 1,093 1,848   2,226 1,920 1,551 2,550 
01-Aug   758  825 3,396 511 1,912 1,047 1,070   2,726 1,438 2,299 3,839 
02-Aug   379  1,034 2,304 942 2,211 1,088 703   1,299 1,098 1,744 5,249 
03-Aug   227  764 1,913 494 2,088 1,213   1,702    
04-Aug   286  708 1,297 581 2,897 1,118   1,499    
05-Aug   173  758 1,181 122  1,009   518    
06-Aug   103  877 1,170   533       
07-Aug   76  615           
08-Aug    166           
09-Aug    239           

Total 107,011  237,173  276,538 534,263 467,306 545,724 536,806 436,313  457,421 480,917 488,398 607,797 581,859 
-continued-
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Date 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Average 
09-May                192  192 
10-May                451  451 
11-May                626  626 
12-May               0 1,179 0 393 
13-May              81 24 1,377 18 375 
14-May              403 150 1,046 24 406 
15-May      499      371 70 656 296 1,673 72 520 
16-May      479  64    55 4 1,218 412 1,676 78 498 
17-May     448 547  88    61 8 1,616 419 4,286 102 1,140 
18-May     686 522 84 136 158  337 572 4 1,447 821 5,608 18 1,520 
19-May     952 1,295 72 168 254  456  1,156 13 3,506 1,864 5,386 18 1,935 
20-May    9,503  955 3,028 130 486 173  358  1,128 37 3,408 1,579 6,762 72 2,587 
21-May  1,087   13,677  1,610 3,504 338 464 1,477  474  1,527 578 5,432 4,960 10,619 0 3,150 
22-May  1,717   22,706  2,422 2,808 1,023 1,742 1,277  462  4,565 823 3,878 8,761 15,069 0 4,266 
23-May  3,161   28,425  3,558 4,301 1,766 2,744 1,327 960 600  7,925 1,509 5,472 16,588 8,878 138 5,239 
24-May  2,465   31,980  2,897 2,473 1,330 12,196 3,582 480 936  19,752 2,612 12,083 17,130 13,866 627 7,468 
25-May  3,046   38,581  4,083 1,841 1,363 26,923 5,851 600 1,237  27,684 3,637 13,101 17,520 21,169 1,639 8,957 
26-May  3,274   23,647  3,282 3,032 2,192 27,389 5,608 372 1,049  24,816 2,958 3,997 18,890 18,344 2,706 7,701 
27-May  3,893  1,226  12,885  2,855 3,806 4,790 31,978 9,011 859 2,584  20,514 4,004 5,885 17,863 13,369 5,590 8,323 
28-May  3,389  1,431  17,476  3,047 7,168 12,856 46,182 10,275 1,129 3,220  17,616 5,171 9,881 23,347 14,552 7,710 10,662 
29-May  3,933  2,362  13,156  2,888 9,878 12,008 46,539 11,226 2,457 9,864  29,292 9,052 12,777 24,625 20,294 17,990 10,925 
30-May  4,417  5,736  8,478  1,966 12,779 10,861 37,554 18,442 6,194 12,452  30,091 11,021 10,038 20,647 17,306 34,122 11,442 
31-May  9,362  7,931  16,686  4,616 10,755 19,994 46,197 23,018 3,610 9,434  17,228 12,036 17,132 12,859 17,986 51,716 13,758 
01-Jun  16,833  6,610  16,473  9,423 8,980 25,530 31,557 21,312 2,200 10,357  14,730 13,969 17,278 13,731 16,741 51,138 13,747 
02-Jun  21,151  7,919  22,831  7,767 9,428 25,977 30,744 24,206 1,964 9,366  16,755 15,421 13,437 17,281 13,637 47,734 14,596 
03-Jun  17,808  11,535  14,591  3,137 5,647 27,265 18,078 25,724 2,466 11,536  11,992 26,287 13,164 12,750 11,502 52,220 13,798 
04-Jun  14,557  7,921  17,585  6,143 6,745 22,231 17,562 25,530 2,562 5,751  12,080 21,334 12,371 10,136 9,922 34,778 13,163 
05-Jun  18,673  9,295  25,779  5,265 5,895 18,009 16,188 19,064 2,835 6,782  18,250 21,473 9,446 15,350 14,008 16,594 13,619 
06-Jun  11,688  14,552  25,643  12,100 9,236 11,310 19,985 14,130 1,827 9,518  15,597 15,831 10,820 16,448 10,558 19,494 12,844 
07-Jun  8,440  16,734  18,068  16,732 8,044 16,743 22,612 18,601 6,459 7,538  19,494 14,660 14,472 6,320 12,412 16,914 12,989 
08-Jun  9,471  17,729  20,762  18,022 5,738 26,585 33,969 13,719 7,270 6,951  10,421 12,234 16,359 12,844 17,564 14,210 14,512 
09-Jun  11,665  20,719  24,997  18,042 5,479 35,684 37,078 7,325 9,270 4,511  11,676 14,239 17,415 14,948 15,192 12,476 14,791 
10-Jun  8,565  23,430  19,794  17,588 8,054 31,792 34,180 10,494 14,853 7,720  9,661 10,522 13,951 13,160 12,748 16,360 14,107 
11-Jun  8,104  18,591  11,119  12,272 11,950 29,085 30,941 18,471 27,063 10,033  8,094 11,372 20,849 10,232 18,002 11,486 14,128 
12-Jun  12,688  14,096  18,322  13,008 7,274 35,637 19,119 17,681 26,485 10,735  10,638 9,946 19,046 13,418 17,186 8,600 13,675 
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Date 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Average 
13-Jun  9,066  18,257  12,872  9,081 8,945 27,036 13,364 21,718 24,872 9,651  13,805 5,648 12,562 15,066 11,761 11,316 11,935 
14-Jun  9,236  20,456  8,357  15,639 14,021 14,958 16,080 28,281 19,622 7,212  11,321 8,903 12,290 8,558 14,364 16,350 11,647 
15-Jun  14,967  23,957  13,351  11,679 11,853 15,548 23,220 20,869 17,196 8,106  7,764 9,162 10,867 10,834 16,692 19,732 11,952 
16-Jun  14,367  13,914  14,247  14,227 19,732 13,809 16,989 17,261 18,802 6,588  7,558 6,853 13,021 12,561 13,692 10,880 11,007 
17-Jun  10,129  14,509  7,621  11,445 19,918 10,298 21,801 20,761 16,021 6,926  8,887 6,985 13,447 8,083 9,998 10,088 10,468 
18-Jun  11,051  14,893  4,921  17,223 17,938 7,359 22,092 18,535 10,660 10,602  6,596 5,910 13,506 9,337 11,634 12,452 9,673 
19-Jun  12,921  12,324  6,324  19,392 16,025 15,303 12,711 11,618 13,007 14,016  7,403 5,651 10,030 12,940 10,184 17,884 9,275 
20-Jun  14,146  19,480  4,900  11,498 16,863 12,071 7,844 11,500 14,696 12,533  6,357 4,709 6,823 14,740 6,044 14,728 8,581 
21-Jun  8,750  16,882  3,536  11,699 15,430 7,570 8,389 12,276 14,102 12,793  6,651 4,811 5,741 12,853 8,138 15,386 7,997 
22-Jun  7,830  9,452  2,864  13,305 9,862 10,851 17,553 10,788 14,745 16,790  5,424 4,882 11,773 9,513 13,754 15,466 8,587 
23-Jun  6,358  7,234  5,069  18,686 5,320 15,544 7,705 10,907 10,268 18,769  10,062 6,185 10,110 10,533 21,442 10,428 8,768 
24-Jun  5,963  6,319  6,071  24,282 7,357 10,226 5,310 13,521 16,915 15,829  11,313 5,847 10,697 10,255 19,311 9,282 8,842 
25-Jun  7,660  6,675  4,321  14,140 9,211 7,963 5,460 13,001 14,040 16,160  12,153 6,723 10,890 7,922 19,924 14,206 8,385 
26-Jun  9,500  7,180  2,718  12,204 9,989 8,668 7,985 11,217 15,151 9,410  14,073 6,950 10,149 7,080 19,022 10,958 7,701 
27-Jun  10,355  6,266  3,370  14,146 16,025 10,255 12,011 10,722 20,545 11,287  12,247 8,325 7,590 5,485 14,339 8,270 7,917 
28-Jun  10,810  8,084  4,361  9,213 13,673 9,195 10,427 12,822 14,967 13,457  11,772 11,947 12,164 6,778 13,584 9,622 7,896 
29-Jun  10,439  9,258  4,976  15,859 9,723 12,621 10,409 15,851 14,841 13,509  14,155 14,027 14,779 5,905 16,686 9,756 8,475 
30-Jun  9,113  7,416  8,384  10,845 4,402 13,091 13,741 14,681 14,506 7,968  11,162 12,696 10,104 6,053 14,656 8,070 7,570 
01-Jul  7,303  7,120  7,639  10,359 5,730 15,487 12,724 13,646 16,067 10,348  13,612 10,146 10,183 9,350 11,636 9,568 7,725 
02-Jul  5,109  5,591  5,720  9,802 5,218 13,066 13,566 11,432 10,944 10,346  14,223 10,134 10,377 8,613 5,898 12,224 7,089 
03-Jul  6,335  4,641  5,145  9,965 4,851 12,949 15,430 11,036 13,013 11,001  13,016 10,826 8,570 8,551 9,036 14,024 7,341 
04-Jul  6,680  5,413  5,527  8,782 4,291 12,956 14,618 8,549 10,206 13,219  13,978 11,923 5,589 8,228 6,260 10,176 7,170 
05-Jul  5,845  4,424  6,339  6,196 7,787 8,829 13,448 9,625 9,216 10,357  11,522 12,029 5,222 8,814 9,407 8,996 6,849 
06-Jul  6,213  6,987  6,431  9,544 8,172 8,818 11,024 8,757 6,864 8,592  7,861 19,951 8,221 6,758 10,283 9,840 6,976 
07-Jul  6,222  7,361  9,229  9,921 6,620 9,007 11,534 10,018 6,696 8,244  5,569 26,061 10,223 8,364 10,916 6,900 7,207 
08-Jul  7,069  5,758  10,386  7,947 4,272 8,424 13,736 9,350 16,340 8,554  9,620 32,912 7,022 10,150 8,202 5,620 7,766 
09-Jul  6,453  11,937  11,105  9,391 6,845 7,802 7,877 11,307 14,377 9,264  11,612 28,918 6,076 7,173 5,460 7,568 7,575 
10-Jul  4,610  9,139  9,566  14,539 14,846 9,792 13,757 13,562 15,599 11,399  11,384 24,974 4,710 6,126 5,212 10,598 8,538 
11-Jul  4,477  8,380  7,364  13,656 9,368 10,608 16,698 17,782 17,119 12,297  14,544 29,471 9,420 5,702 5,376 11,410 8,746 
12-Jul  4,818  7,959  6,819  16,223 6,467 11,805 10,159 17,661 13,049 10,694  16,183 28,299 6,617 8,350 4,676 10,824 8,621 
13-Jul  3,969  6,741  5,615  13,924 5,978 10,829 9,249 16,079 10,242 9,181  14,178 24,478 5,927 5,767 3,016 11,930 7,619 
14-Jul  7,498  8,574  7,673  13,333 9,602 9,959 12,908 8,263 16,721 9,333  11,104 29,038 6,367 4,635 3,480 10,078 8,123 
15-Jul  7,550  8,971  6,112  10,161 11,587 9,465 15,751 10,882 17,549 6,699  10,746 26,652 3,497 4,864 7,432 10,508 8,185 
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Date 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Average 
16-Jul  9,671 7,683 6,880 7,955 5,935 11,311 13,956 9,184 18,232 6,578 12,307 19,787 487 2,836 6,964 7,910 7,312 
17-Jul  9,668 6,718 5,175 7,642 10,858 11,586 15,111 7,378 16,641 7,079 9,818 16,585 179 1,324 5,774 9,984 6,938 
18-Jul  7,340 8,807 5,398 7,063 10,642 7,234 9,864 6,583 11,424 5,357 10,923 13,483 176 846 8,188 12,926 6,729 
19-Jul  7,513 8,615 6,782 4,675 8,164 6,373 11,268 6,183 15,295 4,991 9,764 7,116 156 821 10,582 12,484 6,857 
20-Jul  10,681 7,102 7,417 3,922 7,003 5,609 11,374 6,934 16,077 5,907 6,908 7,514 14,414 1,364 9,808 13,480 7,361 
21-Jul  10,268 4,898 7,844 7,756 5,354 7,439 9,976 7,790 16,398 6,958 4,230 8,817 13,714 2,527 7,476 10,090 6,685 
22-Jul  9,702 4,612 9,241 13,476 4,596 7,282 6,749 7,347 8,527 3,684 2,916 9,067 6,521 2,550 8,250 7,926 5,548 
23-Jul  9,017 5,426 14,012 14,447 4,256 6,734 7,037 5,953 19,218 3,529 1,826 10,731 7,437 3,020 7,852 8,564 6,005 
24-Jul  4,245 3,821 12,723 10,424 4,255 8,883 5,211 4,768 16,497 4,241 3,952 5,093 10,757 3,778 10,990 11,930 5,542 
25-Jul  3,066 2,984 9,048 13,043 3,310 9,120 3,593 5,366 16,581 5,655 4,477 3,206 7,984 2,338 9,768 10,002 5,049 
26-Jul  4,422 3,412 6,406 5,897 3,190 7,536 3,478 3,806 14,188 6,617 5,125 871 9,613 2,988 8,094 7,846 4,466 
27-Jul  3,884 3,619 7,465 4,888 5,196 4,834 4,270 3,512 8,621 5,017 9,652 2,170 10,832 2,961 5,668 6,934 4,301 
28-Jul  4,793 3,205 5,972 5,467 5,093 8,560 4,489 4,430 9,649 3,021 8,117 4,173 6,897 2,287 5,632 9,958 4,440 
29-Jul  5,354 3,954 6,116 3,996 5,973 7,389 3,318 3,843 10,491 2,084 7,602 3,309 5,777 1,682 5,432 12,494 4,271 
30-Jul  4,711 3,872 6,503 3,156 6,281 5,481 3,254 5,199 13,213 2,605 8,051 1,960 5,031 3,353 6,062 9,962 4,117 
31-Jul  2,901 3,855 5,539 3,686 5,039 3,915 2,579 4,810 7,974 2,255 6,305 3,061 5,385 3,525 5,884 7,434 3,452 
01-Aug    4,560 4,014 3,425 4,065 4,396 3,189 13,039 2,253       3,093 
02-Aug    4,209  1,589 4,253 4,709 3,490 10,531 2,324       2,731 
03-Aug       4,383 5,014 2,974 7,482 1,947       2,517 
04-Aug       5,082  2,004         1,547 
05-Aug       6,929           1,336 
06-Aug       5,424           1,621 
07-Aug                  346 
08-Aug                  166 
09-Aug                  239 

Total 579,435 601,952 833,387 715,577 599,265 906,239 1,148,079 866,957 850,951 587,497 833,569 819,794 700,543 669,514 855,125 959,705 630,521 
a Sonar deployed only on south bank; counts later expanded to include number of salmon that would have passed on north bank according to consequent years. 
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Appendix A3.–Cumulative daily salmon escapement counts from the Miles Lake sonar site, Copper River, 1978–2006. 

Date 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
09-May               
10-May               
11-May               
12-May               
13-May               
14-May               
15-May               
16-May               
17-May     5,372        732  
18-May   381  218 15,037        4,392  
19-May   868  385 26,446   725    313 10,980  
20-May   1,715  606 37,179   2,649    1,190 17,915  
21-May   2,914  694 46,908   4,635    2,630 22,749 1,121 
22-May   4,830  1,085 54,466   9,759   482 4,886 26,779 5,964 
23-May   7,731  1,679 60,680  3,310 14,801   2,083 9,964 33,251 13,141 
24-May   11,133  2,173 73,665 90 11,930 19,287   3,888 20,997 40,699 25,064 
25-May   13,530  2,886 86,481 583 23,517 22,407  611 7,776 30,976 45,357 39,397 
26-May  502  18,457  3,943 92,864 1,606 34,092 27,052  2,305 14,752 39,922 53,675 50,734 
27-May  1,339  25,278  6,058 95,706 13,697 42,753 32,888  4,397 26,928 53,169 66,818 62,794 
28-May  2,386  28,046  7,751 98,266 61,000 51,209 37,866 1,031  7,781 42,950 67,370 80,698 70,228 
29-May  3,047  31,951  8,831 100,426 80,671 57,589 44,992 1,448  10,519 57,435 77,392 91,375 79,404 
30-May  6,288  39,433  10,734 112,248 89,452 65,885 49,943 2,047  13,692 75,192 84,198 96,750 88,945 
31-May  8,837  48,088  14,354 133,374 100,841 83,008 54,221 3,805  17,842 93,732 91,784 104,066 99,288 
01-Jun  11,453  52,166  19,611 151,789 116,226 101,436 62,757 7,267  24,843 110,082 96,989 111,107 109,314 
02-Jun  14,264  55,631  26,672 175,560 133,439 115,850 71,240 13,993  45,481 124,467 100,547 116,341 119,223 
03-Jun  16,101  59,167  34,109 192,276 146,822 128,987 80,970 24,684  65,718 142,133 105,173 123,208 127,799 
04-Jun  19,357  61,945  43,105 202,031 159,177 144,344 93,466 48,956  92,344 156,765 113,050 131,763 135,371 
05-Jun  22,327  66,297  52,851 212,509 173,983 163,454 110,194 79,463  120,278 167,727 119,805 139,275 145,544 
06-Jun  25,645  72,750  58,258 224,484 189,568 177,523 128,291 112,416  134,805 172,049 128,700 146,994 155,954 
07-Jun  29,453  79,781  60,351 238,069 202,074 196,832 146,806 139,672  144,463 177,804 137,796 159,687 167,091 
08-Jun  32,728  90,859  61,700 252,481 210,504 212,926 173,425 170,597  169,401 184,170 149,118 174,252 174,728 
09-Jun  34,980  98,844  65,243 268,175 217,521 224,341 193,901 200,299  197,643 192,092 163,759 183,692 184,633 
10-Jun  38,455  104,049  72,544 281,031 225,120 232,350 213,176 212,309  227,595 203,645 178,975 195,818 196,293 
11-Jun  40,945  108,475  84,576 288,908 232,999 241,913 230,413 224,135  253,013 214,839 195,230 205,481 212,474 
12-Jun  43,027  110,702  96,160 293,752 241,586 255,205 252,119 232,366  269,516 221,345 210,189 213,737 236,403 
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Date 1978  1979  1980 1981 1982 1983 1984 1985  1986 1987 1988 1989 1990 
13-Jun  45,446  114,605  103,760 297,308 251,518 268,649 264,191 239,195  280,969 225,398 220,940 224,363 260,851 
14-Jun  48,281  117,168  109,421 302,536 264,069 282,480 270,172 245,995  292,362 233,451 230,322 237,911 275,153 
15-Jun  51,194  120,519  116,729 309,607 276,746 298,395 280,463 254,820  301,109 238,936 240,232 247,833 283,543 
16-Jun  53,976  123,992  122,384 316,492 290,341 306,333 294,393 264,167  311,208 244,452 246,716 256,722 293,655 
17-Jun  56,755  128,632  129,573 322,959 302,371 312,004 314,202 270,437  319,980 249,858 251,626 266,742 306,350 
18-Jun  59,016  132,543  136,314 327,524 308,915 317,693 327,052 274,175  329,030 254,673 258,095 277,873 314,402 
19-Jun  62,051  135,956  138,705 330,509 313,284 324,154 334,526 277,426  336,940 258,656 265,950 286,218 324,165 
20-Jun  65,086  137,910  142,302 333,400 316,636 331,536 343,784 279,849  344,180 262,589 273,902 293,793 333,480 
21-Jun  67,601  140,133  146,444 336,846 319,982 339,660 350,943 281,910  350,921 266,513 279,672 300,962 343,772 
22-Jun  69,669  142,718  150,398 340,843 324,449 347,665 356,465 284,673  359,947 272,292 286,657 309,830 353,929 
23-Jun  72,510  145,583  154,294 345,206 331,480 355,193 362,378 288,042  367,957 282,403 294,356 315,680 364,095 
24-Jun  75,126  147,460  159,511 349,857 337,809 361,202 369,119 290,992  374,925 298,111 299,938 319,607 373,435 
25-Jun  77,256  150,473  164,615 353,255 342,712 366,428 375,622 292,577  380,656 314,628 305,535 322,603 383,445 
26-Jun  79,027  152,446  168,210 355,667 347,128 372,066 380,007 294,958  386,066 327,104 311,913 326,029 390,257 
27-Jun  81,205  153,761  171,631 358,174 349,860 376,804 387,231 297,993  391,219 334,114 318,472 329,269 399,491 
28-Jun  82,308  155,458  175,955 361,123 352,034 381,575 393,959 300,257  396,241 339,758 324,731 335,571 406,372 
29-Jun  83,912  156,908  179,800 364,544 354,164 385,879 398,412 302,404  399,819 346,594 332,951 342,061 410,871 
30-Jun  85,544  158,807  183,265 366,922 356,477 392,025 404,861 304,543  403,590 351,230 339,448 349,415 414,846 
01-Jul  87,131  161,458  186,824 369,645 358,667 398,131 413,087 307,163  407,174 353,242 345,050 357,345 419,169 
02-Jul  89,664  163,982  190,189 372,251 363,087 404,244 420,641 309,771  410,326 356,648 349,730 362,641 424,236 
03-Jul  92,191  166,841  194,293 374,799 368,838 410,270 429,222 311,590  412,637 360,744 353,952 367,617 428,918 
04-Jul  95,171  170,647  197,227 378,893 374,083 417,213 435,737 315,126  414,442 367,844 357,484 374,986 434,583 
05-Jul  97,440  173,655  200,106 383,149 379,078 422,560 442,399 318,380  415,941 372,195 360,788 385,725 442,581 
06-Jul  99,063  175,651  203,131 386,625 385,378 426,533 447,848 323,044  418,749 375,588 364,298 395,749 450,330 
07-Jul  100,215  176,543  206,422 390,488 391,549 430,742 451,888 326,671  421,740 381,205 368,622 405,985 456,030 
08-Jul  101,046  178,634  209,417 394,262 395,539 434,822 455,794 330,564  424,600 387,821 377,121 417,098 461,222 
09-Jul  101,993  181,824  212,234 397,711 397,749 438,175 459,004 337,391  427,677 394,173 382,288 427,859 466,375 
10-Jul  103,245  186,033  215,876 400,653 399,819 441,819 461,931 347,998  433,112 402,758 388,635 437,365 472,995 
11-Jul  104,086  189,717  221,639 402,924 401,799 446,273 465,539 353,455  438,227 408,080 396,255 445,818 478,397 
12-Jul  104,427  192,979  226,427 405,392 405,219 450,814 469,819 359,784  443,269 413,837 404,136 457,771 487,735 
13-Jul  104,594  196,123  228,152 407,657 409,251 455,357 474,401 365,036  446,965 420,420 411,223 467,100 499,167 
14-Jul  104,884  200,247  229,831 410,253 413,590 461,176 480,974 371,149  450,495 426,859 418,235 477,370 507,373 
15-Jul  105,159  203,782  231,574 413,944 418,304 467,672 486,495 376,173  455,194 432,581 425,159 489,653 515,682 
16-Jul  105,697  208,957  234,089 416,524 421,865 474,642 493,250 381,512  457,421 438,840 430,616 500,550 521,775 
17-Jul  106,001  212,512  237,508 417,304 424,790 480,969 498,205 387,472   443,307 435,493 509,453 528,034 
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Date 1978  1979  1980 1981 1982 1983 1984 1985  1986 1987 1988 1989 1990 
18-Jul  106,285  216,272  243,386 425,937 428,203 485,295 502,941 392,582   447,927 439,350 521,264 533,760 
19-Jul  106,606  219,616  248,999 446,912 432,499 488,998 506,081 397,142   452,054 443,933 531,831 539,735 
20-Jul  106,844  222,332  254,059 467,423 436,419 492,986 509,470 405,318   455,688 448,416 542,000 544,050 
21-Jul  106,925  224,915  257,885 483,164 440,468 497,449 512,674 409,446   458,129 452,380 550,639 546,584 
22-Jul  106,943  226,927  261,058 489,730 444,339 502,330 516,454 412,604   459,402 455,177 559,547 549,041 
23-Jul  106,958  228,842  263,201 495,517 447,438 505,933 519,659 415,474   460,404 458,606 567,650 552,942 
24-Jul  106,998  231,024  264,554 500,580 450,499 509,836 521,857 417,636   461,029 462,506 573,900 555,825 
25-Jul  107,011  232,136  266,177 503,971 453,873 514,371 523,794 420,085   463,043 466,529 579,203 557,875 
26-Jul   232,907  267,433 506,464 456,469 518,210 525,481 422,059   463,411 470,671 584,909 560,132 
27-Jul   233,225  268,631 508,915 458,716 521,897 526,872 424,250   464,037 474,591 590,608 563,017 
28-Jul   233,612  269,329 511,700 461,091 527,131 527,876 427,089   466,531 478,043 595,534 564,951 
29-Jul   233,977  269,729 515,386 462,517 531,269 528,767 429,902   468,872 481,519 599,684 567,759 
30-Jul   234,468  270,199 519,200 463,480 534,781 529,705 432,692   470,947 483,942 602,203 570,221 
31-Jul   235,171  270,552 523,002 464,656 536,616 530,798 434,540   473,173 485,862 603,754 572,771 
01-Aug   235,929  271,377 526,398 465,167 538,528 531,845 435,610   475,899 487,300 606,053 576,610 
02-Aug   236,308  272,411 528,702 466,109 540,739 532,933 436,313   477,198 488,398 607,797 581,859 
03-Aug   236,535  273,175 530,615 466,603 542,827 534,146   478,900    
04-Aug   236,821  273,883 531,912 467,184 545,724 535,264   480,399    
05-Aug   236,994  274,641 533,093 467,306  536,273   480,917    
06-Aug   237,097  275,518 534,263   536,806       
07-Aug   237,173  276,133           
08-Aug    276,299           
09-Aug    276,538            
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Date 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Average 
09-May                192  192 
10-May                643  643 
11-May                1,269  1,269 
12-May                2,448 0 1,224 
13-May              81  3,825 18 1,308 
14-May              484  4,871 42 1,799 
15-May      499      371 71 1,140 470 6,544 114 1,316 
16-May      978  64    426 73 2,358 882 8,219 192 1,649 
17-May     448 1,525  152    487 77 3,974 1,301 12,505 294 2,442 
18-May     1,134 2,047 84 288 158  337 1,059 79 5,421 2,122 18,113 312 3,199 
19-May     2,086 3,342 156 456 412  793 2,215 96 8,927 3,986 23,500 330 4,779 
20-May    9,503 3,041 6,370 286 942 585  1,151 3,343 130 12,335 5,565 30,261 402 7,114 
21-May  1,087  23,180 4,651 9,874 624 1,406 2,062  1,625 4,870 705 17,767 10,525 40,880 402 9,586 
22-May  2,804  45,886 7,073 12,682 1,647 3,148 3,339  2,087 9,435 1,530 21,645 19,286 55,949 402 13,417 
23-May  5,965  74,311 10,631 16,983 3,413 5,892 4,666 960 2,687 17,360 3,034 27,117 35,874 64,827 540 17,537 
24-May  8,430  106,291 13,528 19,456 4,743 18,088 8,248 1,440 3,623 37,112 5,646 39,200 53,004 78,693 1,167 24,304 
25-May  11,476  144,872 17,611 21,297 6,106 45,011 14,099 2,040 4,860 64,796 9,280 52,301 70,524 99,862 2,806 32,325 
26-May  14,750  168,519 20,893 24,329 8,298 72,400 19,707 2,412 5,909 89,612 12,236 56,298 89,414 118,206 5,512 38,830 
27-May  18,643 1,226 181,404 23,748 28,135 13,088 104,378 28,718 3,271 8,493 110,126 16,245 62,183 107,277 131,576 11,102 45,766 
28-May  22,032 2,657 198,880 26,795 35,303 25,944 150,560 38,993 4,400 11,713 127,742 21,418 72,064 130,624 146,128 18,812 54,850 
29-May  25,965 5,019 212,036 29,683 45,181 37,952 197,099 50,219 6,857 21,577 157,034 30,473 84,841 155,249 166,422 36,802 65,775 
30-May  30,382 10,755 220,514 31,649 57,960 48,813 234,653 68,661 13,051 34,029 187,125 41,587 94,879 175,896 183,728 70,924 77,221 
31-May  39,744 18,686 237,200 36,265 68,715 68,807 280,850 91,679 16,661 43,463 204,353 53,629 112,011 188,755 201,714 122,640 90,980 
01-Jun  56,577 25,296 253,673 45,688 77,695 94,337 312,407 112,991 18,861 53,820 219,083 67,604 129,289 202,486 218,455 173,778 104,727 
02-Jun  77,728 33,215 276,504 53,455 87,123 120,314 343,151 137,197 20,825 63,186 235,838 83,019 142,726 219,767 232,092 221,512 119,323 
03-Jun  95,536 44,750 291,095 56,592 92,770 147,579 361,229 162,921 23,291 74,722 247,830 109,306 155,890 232,517 243,594 273,732 133,121 
04-Jun  110,093 52,671 308,680 62,735 99,515 169,810 378,791 188,451 25,853 80,473 259,910 130,640 168,261 242,653 253,516 308,510 146,284 
05-Jun  128,766 61,966 334,459 68,000 105,410 187,819 394,979 207,515 28,688 87,255 278,160 152,113 177,707 258,003 267,524 325,104 159,903 
06-Jun  140,454 76,518 360,102 80,100 114,646 199,129 414,964 221,645 30,515 96,773 293,757 167,944 188,527 274,451 278,082 344,598 172,746
07-Jun  148,894 93,252 378,170 96,832 122,690 215,872 437,576 240,246 36,974 104,311 313,251 182,604 202,999 280,771 290,494 361,512 185,735 
08-Jun  158,365 110,981 398,932 114,854 128,428 242,457 471,545 253,965 44,244 111,262 323,672 194,838 219,358 293,615 308,058 375,722 200,248 
09-Jun  170,030 131,700 423,929 132,896 133,907 278,141 508,623 261,290 53,514 115,773 335,348 209,077 236,773 308,563 323,250 388,198 215,039 
10-Jun  178,595 155,130 443,723 150,484 141,961 309,933 542,803 271,784 68,367 123,493 345,009 219,599 250,724 321,723 335,998 404,558 229,146 
11-Jun  186,699 173,721 454,842 162,756 153,911 339,018 573,744 290,255 95,430 133,526 353,103 230,971 271,573 331,955 354,000 416,044 243,274 
12-Jun  199,387 187,817 473,164 175,764 161,185 374,655 592,863 307,936 121,915 144,261 363,741 240,917 290,619 345,373 371,186 424,644 256,949 
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13-Jun  208,453 206,074 486,036 184,845 170,130 401,691 606,227 329,654 146,787 153,912 377,546 246,565 303,181 360,439 382,947 435,960 268,884 
14-Jun  217,689 226,530 494,393 200,484 184,151 416,649 622,307 357,935 166,409 161,124 388,867 255,468 315,471 368,997 397,311 452,310 280,532 
15-Jun  232,656 250,487 507,744 212,163 196,004 432,197 645,527 378,804 183,605 169,230 396,631 264,630 326,338 379,831 414,003 472,042 292,483 
16-Jun  247,023 264,401 521,991 226,390 215,736 446,006 662,516 396,065 202,407 175,818 404,189 271,483 339,359 392,392 427,695 482,922 303,490 
17-Jun  257,152 278,910 529,612 237,835 235,654 456,304 684,317 416,826 218,428 182,744 413,076 278,468 352,806 400,475 437,693 493,010 313,959 
18-Jun  268,203 293,803 534,533 255,058 253,592 463,663 706,409 435,361 229,088 193,346 419,672 284,378 366,312 409,812 449,327 505,462 323,632 
19-Jun  281,124 306,127 540,857 274,450 269,617 478,966 719,120 446,979 242,095 207,362 427,075 290,029 376,342 422,752 459,511 523,346 332,907 
20-Jun  295,270 325,607 545,757 285,948 286,480 491,037 726,964 458,479 256,791 219,895 433,432 294,738 383,165 437,492 465,555 538,074 341,487 
21-Jun  304,020 342,489 549,293 297,647 301,910 498,607 735,353 470,755 270,893 232,688 440,083 299,549 388,906 450,345 473,693 553,460 349,484 
22-Jun  311,850 351,941 552,157 310,952 311,772 509,458 752,906 481,543 285,638 249,478 445,507 304,431 400,679 459,858 487,447 568,926 358,072 
23-Jun  318,208 359,175 557,226 329,638 317,092 525,002 760,611 492,450 295,906 268,247 455,569 310,616 410,789 470,391 508,889 579,354 366,839 
24-Jun  324,171 365,494 563,297 353,920 324,449 535,228 765,921 505,971 312,821 284,076 466,882 316,463 421,486 480,646 528,199 588,636 375,681 
25-Jun  331,831 372,169 567,618 368,060 333,660 543,191 771,381 518,972 326,861 300,236 479,035 323,186 432,376 488,568 548,124 602,842 384,066 
26-Jun  341,331 379,349 570,336 380,264 343,649 551,859 779,366 530,189 342,012 309,646 493,108 330,136 442,525 495,648 567,146 613,800 391,767 
27-Jun  351,686 385,615 573,706 394,410 359,674 562,114 791,377 540,911 362,557 320,933 505,355 338,461 450,115 501,133 581,485 622,070 399,684 
28-Jun  362,496 393,699 578,067 403,623 373,347 571,309 801,804 553,733 377,524 334,390 517,127 350,408 462,279 507,911 595,069 631,692 407,580 
29-Jun  372,935 402,957 583,043 419,482 383,070 583,930 812,213 569,584 392,365 347,899 531,282 364,435 477,058 513,816 611,755 641,448 416,055 
30-Jun  382,048 410,373 591,427 430,327 387,472 597,021 825,954 584,265 406,871 355,867 542,444 377,131 487,162 519,869 626,411 649,518 423,625 
01-Jul  389,351 417,493 599,066 440,686 393,202 612,508 838,678 597,911 422,938 366,215 556,056 387,277 497,345 529,219 638,047 659,086 431,350 
02-Jul  394,460 423,084 604,786 450,488 398,420 625,574 852,244 609,343 433,882 376,561 570,279 397,411 507,722 537,832 643,945 671,310 438,440 
03-Jul  400,795 427,725 609,931 460,453 403,271 638,523 867,674 620,379 446,895 387,562 583,295 408,237 516,292 546,383 652,981 685,334 445,781 
04-Jul  407,475 433,138 615,458 469,235 407,562 651,479 882,292 628,928 457,101 400,781 597,273 420,160 521,881 554,611 659,241 695,510 452,950 
05-Jul  413,320 437,562 621,797 475,431 415,349 660,308 895,740 638,553 466,317 411,138 608,795 432,189 527,103 563,425 668,648 704,506 459,799 
06-Jul  419,533 444,549 628,228 484,975 423,521 669,126 906,764 647,310 473,181 419,730 616,656 452,140 535,324 570,183 678,931 714,346 466,775 
07-Jul  425,755 451,910 637,457 494,896 430,141 678,133 918,298 657,328 479,877 427,974 622,225 478,201 545,547 578,547 689,847 721,246 473,982 
08-Jul  432,824 457,668 647,843 502,843 434,413 686,557 932,034 666,678 496,217 436,528 631,845 511,113 552,569 588,697 698,049 726,866 481,748 
09-Jul  439,277 469,605 658,948 512,234 441,258 694,359 939,911 677,985 510,594 445,792 643,457 540,031 558,645 595,870 703,509 734,434 489,323 
10-Jul  443,887 478,744 668,514 526,773 456,104 704,151 953,668 691,547 526,193 457,191 654,841 565,005 563,355 601,996 708,721 745,032 497,861 
11-Jul  448,364 487,124 675,878 540,429 465,472 714,759 970,366 709,329 543,312 469,488 669,385 594,476 572,775 607,698 714,097 756,442 506,607 
12-Jul  453,182 495,083 682,697 556,652 471,939 726,564 980,525 726,990 556,361 480,182 685,568 622,775 579,392 616,048 718,773 767,266 515,228 
13-Jul  457,151 501,824 688,312 570,576 477,917 737,393 989,774 743,069 566,603 489,363 699,746 647,253 585,319 621,815 721,789 779,196 522,846 
14-Jul  464,649 510,398 695,985 583,909 487,519 747,352 1,002,682 751,332 583,324 498,696 710,850 676,291 591,686 626,450 725,269 789,274 530,969 
15-Jul  472,199 519,369 702,097 594,070 499,106 756,817 1,018,433 762,214 600,873 505,395 721,596 702,943 595,183 631,314 732,701 799,782 539,154 
16-Jul  481,870 527,052 708,977 602,025 505,041 768,128 1,032,389 771,398 619,105 511,973 733,903 722,730 595,670 634,150 739,665 807,692 546,466 
17-Jul  491,538 533,770 714,152 609,667 515,899 779,714 1,047,500 778,776 635,746 519,052 743,721 739,315 595,849 635,474 745,439 817,676 556,583 
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18-Jul  498,878 542,577 719,550 616,730 526,541 786,948 1,057,364 785,359 647,170 524,409 754,644 752,798 596,025 636,320 753,627 830,602 563,312 
19-Jul  506,391 551,192 726,332 621,405 534,705 793,321 1,068,632 791,542 662,465 529,400 764,408 759,914 596,181 637,141 764,209 843,086 570,169 
20-Jul  517,072 558,294 733,749 625,327 541,708 798,930 1,080,006 798,476 678,542 535,307 771,316 767,428 610,595 638,505 774,017 856,565 577,530 
21-Jul  527,340 563,192 741,593 633,083 547,062 806,369 1,089,982 806,266 694,940 542,265 775,546 776,245 624,309 641,032 781,493 866,655 584,215 
22-Jul  537,042 567,804 750,834 646,559 551,658 813,651 1,096,731 813,613 703,467 545,949 778,462 785,312 630,830 643,582 789,743 874,581 589,763 
23-Jul  546,059 573,230 764,846 661,006 555,914 820,385 1,103,768 819,566 722,685 549,478 780,288 796,043 638,267 646,602 797,595 883,145 595,768 
24-Jul  550,304 577,051 777,569 671,430 560,169 829,268 1,108,979 824,334 739,182 553,719 784,240 801,136 649,024 650,380 808,585 895,075 601,310 
25-Jul  553,370 580,035 786,617 684,473 563,479 838,388 1,112,572 829,700 755,763 559,374 788,717 804,342 657,008 652,718 818,353 905,077 606,359 
26-Jul  557,792 583,447 793,023 690,370 566,669 845,924 1,116,050 833,506 769,951 565,991 793,842 805,213 666,621 655,706 826,447 912,923 629,319 
27-Jul  561,676 587,066 800,488 695,258 571,865 850,758 1,120,320 837,018 778,572 571,008 803,494 807,383 677,453 658,667 832,115 919,857 633,621 
28-Jul  566,469 590,271 806,460 700,725 576,958 859,318 1,124,809 841,448 788,221 574,029 811,611 811,556 684,350 660,954 837,747 929,815 638,060 
29-Jul  571,823 594,225 812,576 704,721 582,931 866,707 1,128,127 845,291 798,712 576,113 819,213 814,865 690,127 662,636 843,179 942,309 642,331 
30-Jul  576,534 598,097 819,079 707,877 589,212 872,188 1,131,381 850,490 811,925 578,718 827,264 816,825 695,158 665,989 849,241 952,271 646,448 
31-Jul  579,435 601,952 824,618 711,563 594,251 876,103 1,133,960 855,300 819,899 580,973 833,569 819,886 700,543 669,514 855,125 959,705 649,900 
01-Aug    829,178 715,577 597,676 880,168 1,138,356 858,489 832,938 583,226       609,807 
02-Aug    833,387  599,265 884,421 1,143,065 861,979 843,469 585,550       606,661 
03-Aug       888,804 1,148,079 864,953 850,951 587,497       616,924 
04-Aug       893,886  866,957         536,892 
05-Aug       900,815           490,006 
06-Aug       906,239           497,985 
07-Aug                  256,653 
08-Aug                  276,299
09-Aug                  276,538 
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Appendix A4.–Historical Copper River water level at the Miles Lake sonar site, 1982–2006. 

Elevation Above Sea Level (m) 
Date 1982 1983  1984 1985 1986 1987 1988  1989 1990 1991 1992 1993 
10-May              
11-May              
12-May              
13-May              
14-May              
15-May       38.99  40.05     
16-May         40.04     
17-May       39.09  40.01     
18-May      39.19 39.10  40.01     
19-May      39.31 39.05 39.70 40.06     
20-May    39.05  38.97 39.05 39.62 40.07    41.12 
21-May    39.08  38.95 39.10 39.65 40.02 40.79 39.42  41.26 
22-May    39.31  39.19 39.14 39.65 40.14 40.92 39.52 39.62 41.40 
23-May    39.45  39.29 39.21 39.60 40.23 40.81 39.70 39.68 41.39 
24-May   39.39 39.48  39.37 39.28 39.61 40.27 40.63 39.96  41.38 
25-May   39.39 39.57  39.38 39.29 39.64 40.16 40.48 40.17 39.92 41.54 
26-May   39.36 39.61  39.46 39.36 39.67 40.17 40.48 40.33 40.10 41.68 
27-May   39.37 39.71  39.54 39.46 39.75 40.27 40.58 40.41 40.30 41.67 
28-May   39.39 39.75 40.28 39.60 39.46 39.78 40.42 40.77 40.51 40.55 41.65 
29-May   39.38 39.61 40.34 39.77 39.48 39.82 40.60 41.00 40.55 40.73 41.77 
30-May  39.62 39.44 39.55 40.31 39.97 39.45 39.87 41.00 41.47 40.56 40.94 41.93 
31-May   39.58 39.47 40.18 39.96 39.48 40.00 41.49 41.72 40.58 40.97 42.11 
01-Jun   39.94 39.46 40.03 39.97 39.76 40.12 41.82 41.00 40.51 41.13 42.35 
02-Jun  40.03 40.64 39.42 39.90 39.96 39.98 40.14 41.87 42.03 40.42 41.22 42.37 
03-Jun  40.31 41.00 39.39 39.88 39.97 40.33 40.16 41.70 42.18 40.32 41.34 42.40 
04-Jun  40.60 40.94 39.45 39.95 39.90 40.36 40.26 41.70 42.26 40.31 41.50 42.49 
05-Jun  40.72 40.94 39.61 40.18 39.88 40.30 40.32 42.02 42.45 40.38 41.56 42.53 
06-Jun  40.83 40.89 39.75 40.44 39.98 40.43 40.35 42.11 42.67 40.42 41.52 42.60 
07-Jun  40.71 40.82 40.04 40.36 40.19 40.73 40.61 42.06 42.81 40.47 41.38 42.74 
08-Jun  40.69 40.82 40.34 40.11 40.43 40.88 40.82 42.00 42.98 40.55 41.53 42.68 
09-Jun   40.85 40.36 40.03 40.46 40.69 41.15 41.89 42.96 40.60 41.62 42.35 
10-Jun  41.50 40.84 40.36 40.06 40.36 40.64 41.48 41.92 42.85 40.58 41.73 42.03 
11-Jun   40.82 40.43 40.01 40.24 40.54 41.80 41.80 42.63 40.71 41.91 41.84 
12-Jun   40.84 40.56 40.01 40.13 40.38 42.00 41.65 42.47 40.87 42.17 41.84 

-continued-
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Appendix A4.–Page 2 of 6. 

Elevation Above Sea Level (m) 
Date 1982  1983  1984 1985 1986 1987 1988  1989 1990 1991 1992 1993 
13-Jun   40.81 40.68 40.11 40.22 40.34 42.19 41.73 42.44 41.06 42.48 41.86 
14-Jun   40.67 40.84 40.13 40.33 40.37 42.36 41.78 42.61 41.31 42.74 41.94 
15-Jun  41.27 40.71 40.97 40.16 40.62 40.36 42.45 42.03 42.66 41.53 42.89 42.08 
16-Jun   40.60 41.07 40.13 41.05 40.36 42.64 42.13 42.58 41.77 43.01 42.35 
17-Jun  41.06 40.75 41.05 40.13 41.58 40.44 42.80 42.02 42.52 42.00 42.97 42.58 
18-Jun  40.93 40.88 40.89 40.36 41.83 40.57 42.99 41.94 42.39 42.10 42.85 42.61 
19-Jun   40.97 40.97 40.49 41.88 40.51 42.90 42.02 42.15 42.04 42.63 42.57 
20-Jun  41.16 41.31 41.15 40.49 41.89 40.43 42.56 42.09 42.03 42.05 42.47 42.60 
21-Jun  41.50 41.58 41.31 40.51 41.71 40.36 42.32 42.15 41.91 42.53 42.58 42.46 
22-Jun  41.54 41.85 41.66 40.34 41.54 40.70 42.53 42.22 41.92 43.14 42.91 42.50 
23-Jun   41.95 41.76 40.39 41.43 41.18 42.25 42.34 41.93 43.69 42.99 42.52 
24-Jun  41.35 42.01 41.99 40.46 41.29 41.27 41.82 42.48 42.01 44.02 42.90 42.58 
25-Jun   42.19 42.35 40.74 41.11 41.23 41.73 42.84 42.02 44.03 42.66 42.64 
26-Jun  41.62 42.43 42.60 40.79 41.00 41.10 41.68 43.13 42.09 43.83 42.42 43.00 
27-Jun   42.44 42.75 40.77 40.97 40.98 41.68 43.11 42.31 43.64 42.26 42.75 
28-Jun  42.39 42.43 42.58 40.97 41.17 41.28 41.55 43.01 42.59 43.57 42.44 42.61 
29-Jun   42.60 42.37 41.20 41.52 41.00 41.79 42.98 42.96 43.66 42.68 42.57 
30-Jun  42.90 42.55 42.14 41.43 41.62 41.53 41.79 43.03 43.27 43.78 42.99 42.60 
01-Jul  42.81 42.43 41.88 41.86 41.96 42.37 41.73 43.10 43.49 43.87 43.28 42.65 
02-Jul   42.24 41.94 42.32 42.37 42.83 41.82 43.31 43.78 43.90 43.61 42.61 
03-Jul  42.57 42.33 41.91 42.55 42.61 42.85 41.99 43.49 43.76 43.77 44.15 42.62 
04-Jul  42.18 42.51 41.91 42.62 42.70 42.91 42.29 43.41 43.71 43.76 44.35 42.55 
05-Jul   42.60 41.96 42.62 42.85 43.04 42.51 43.43 43.71 43.53 44.53 42.63 
06-Jul   42.67 41.86 42.67 43.03 43.16 42.66 43.38 43.74 43.24 44.55 42.59 
07-Jul  41.92 42.70 42.06 42.85 43.11 43.12 42.95 43.42 43.85 43.07 44.38 42.53 
08-Jul   42.84 42.29 42.93 43.13 42.93 43.08 43.43 43.75 43.08 44.19 42.34 
09-Jul   42.81 42.52 42.75 43.03 42.33 43.06 43.50 43.51 43.22 43.71 42.08 
10-Jul   42.82 42.72 42.55 42.70 42.52 42.94 43.63 43.14 43.49 43.39 42.50 
11-Jul  42.72 42.72 42.62 42.52 42.62 42.49 42.72 43.74 42.81 43.22 43.34 42.82 
12-Jul   42.55 42.47 42.55 42.76 42.50 42.53 43.95 42.58 43.04 43.48 43.07 
13-Jul   42.14 42.32 42.62 42.80 42.53 42.72 44.07 42.51 42.94 43.72 43.16 
14-Jul   41.98 42.19 42.60 42.78 42.41 42.73 44.03 42.42 42.92 43.65 43.45 
15-Jul   41.80 42.16 42.55 42.51 42.47 42.66 43.82 42.37 42.85 43.42 43.61 
16-Jul  42.44 41.95 42.06 42.44 42.35 42.43 42.64 43.51 42.28 42.82 43.41 43.76 

-continued-
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Appendix A4.–Page 3 of 6. 

Elevation Above Sea Level (m) 
Date 1982  1983  1984 1985 1986 1987 1988  1989 1990 1991 1992 1993 
17-Jul   42.10 41.96 42.42  42.47 42.72 43.20 42.12 42.96 43.27 44.04 
18-Jul  42.35 42.23 41.83 42.49  42.35 43.03 43.14 42.50 42.86 43.19 44.14 
19-Jul   42.46 41.96 42.49  42.36 43.18 43.30 42.78 42.50 43.16 44.07 
20-Jul  42.39 42.55 41.99 42.60  42.63 43.18 43.47 43.06 42.17 43.16 43.82 
21-Jul   42.53 41.76 42.90  42.78 43.24 43.58 43.28 42.11 43.31 43.85 
22-Jul   42.48 41.63 42.88 43.53 43.36 43.53 43.32 43.57 42.27 43.34 43.87 
23-Jul  42.09 42.27 41.61 42.62 43.41 43.51 43.40 43.14 43.62 42.41 43.14 43.44 
24-Jul  42.58 42.30 41.66 42.37 43.34 43.39 43.38 43.00 43.72 42.70 42.92 43.29 
25-Jul  42.72 42.30 41.86 42.24  43.17 43.04 42.91 43.83 42.87 42.84 43.19 
26-Jul  42.98 42.20 42.06 42.24 42.77 43.01 42.70 42.86 43.75 42.97 43.11 43.21 
27-Jul  43.13 42.10 42.19 41.99 42.45 43.02 42.54 42.81 43.25 42.95 43.26 43.29 
28-Jul  43.09 42.23 42.29 41.99 42.22 43.16 42.58 42.75 42.90 42.90 43.18 43.33 
29-Jul   42.51 42.29 42.11 42.01 43.23 42.58 42.87 43.15 42.82 42.99 43.43 
30-Jul   42.68 42.39 42.24 41.94 43.29 42.43 42.96 43.46 42.77 42.88 43.49 
31-Jul   42.76 42.34 42.39 41.98 43.26 42.38 43.13 43.51 42.65 42.81 43.53 
01-Aug   42.79 42.39 42.55  43.07 42.31 43.29 43.51   43.60 
02-Aug  43.90 42.66 42.32 42.98  42.98 42.33 43.37 43.51   43.40 
03-Aug  43.84 42.61 42.34 44.35  42.92 42.48      
04-Aug   42.55 42.34 45.09  42.93 42.81      
05-Aug   42.62 42.42   42.88       
06-Aug    42.42          
07-Aug    42.42          
08-Aug      42.42                   

-continued-
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Appendix A4.–Page 4 of 6. 

Elevation Above Sea Level (m) 
Date 1994  1995  1996  1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Average 

10-May             39.88  39.88 
11-May  39.03       39.17    40.05  39.42 
12-May         39.25  39.81 40.28 40.20  39.88 
13-May  39.12    39.32   39.18  39.16 40.25 40.41  39.57 
14-May  39.18    38.74   39.20  39.10 40.01 40.54 39.28 39.44 
15-May  39.26 40.71 40.33 39.65    39.08 39.89 39.06 40.36 40.66 39.04 39.76 
16-May  39.33  40.07 39.65 38.76  39.32 39.06 39.84 39.07 40.39 40.86 39.42 39.65 
17-May  39.43  39.77 39.49 38.80  39.31 39.18 40.02 39.08 40.42 41.00 39.63 39.63 
18-May  39.53 40.27 39.60 39.44 38.85  39.35 39.27 39.76 39.11 40.42 41.11 39.79 39.65 
19-May  39.76 40.09 39.57 39.35 39.00  39.44 39.28 39.91 39.15 40.44 41.05 39.89 39.69 
20-May  40.17 39.65 39.60 39.28 39.06  39.57 39.36 40.04 39.17 40.60 41.06 40.02 39.75 
21-May  40.35 39.87 39.55 39.29 39.08  39.57 39.50 40.24 39.17 40.79 41.13 39.74 39.83 
22-May  40.19 39.90 39.55 39.62 39.04 39.45 39.57 39.52 40.40 39.18 40.95 41.18 39.77 39.87 
23-May  40.07 39.98 39.62 40.08 39.09 39.34 39.52 39.45 40.69 39.21 41.11 41.20 39.91 39.94 
24-May  40.12 40.08 39.75 40.49 39.13 39.35 39.47 39.37 40.78 39.31 41.23 41.37 40.14 40.00 
25-May  40.17 40.31 39.85 40.50 39.16 39.43 39.49 39.36 40.89 39.52 41.40 41.41 40.38 40.06 
26-May  40.05 40.71 39.87 40.40 39.28 39.44 39.52 39.43 41.07 39.66 41.64 41.46 40.65 40.15 
27-May  40.03 41.06 39.89 40.27 39.58 39.46 39.51 39.51 41.29 39.80 41.64 41.51 40.93 40.24 
28-May  40.11 41.04 39.95 40.22 39.91 39.44 39.65 39.64 41.41 40.01 41.42 41.55 41.30 40.33 
29-May  40.08 41.04 39.98 40.22 40.26 39.53 39.74 39.83 41.33 40.16 41.39 41.53 41.39 40.40 
30-May  40.22 40.88 40.11 40.40 40.64 39.54 39.85 40.02 41.33 40.29 41.39 41.52 41.23 40.46 
31-May  40.23 40.69 40.29 40.42 41.09 39.42 39.99 40.20 41.46 40.33 41.34 41.56 41.20 40.57 
01-Jun  40.21 40.54 40.51 40.40 41.27 39.37 40.09 40.38 41.53 40.45 41.46 41.57 41.36 40.63 
02-Jun  40.22 40.45 40.96 40.45 41.25 39.55 40.17 40.57 41.35 40.49 41.49 41.57 41.26 40.71 
03-Jun  40.27 40.37 41.08 40.45 41.21 39.55 40.28 40.74 41.17 40.46 41.42 41.55 41.24 40.75 
04-Jun  40.30 40.26 41.18 40.37 41.42 39.56 40.44 40.95 41.12 40.43 41.35 41.52 41.45 40.80 
05-Jun  40.40 40.22 41.22 40.57 41.45 39.65 40.64 41.01 41.04 40.46 41.33 41.63 41.67 40.89 
06-Jun  40.52 40.22 41.08 41.06 41.55 39.87 40.93 41.04 41.02 40.71 41.52 41.78 41.64 41.00 
07-Jun  40.75 40.29 40.90 41.42 41.54 40.13 41.27 41.32 41.22 40.98 41.68 41.84 41.40 41.11 
08-Jun  40.88 40.45 40.97 41.49 41.96 40.52 41.38 41.28 41.28 41.23 42.18 41.92 41.27 41.23 
09-Jun  40.97 40.63 41.08 41.45 42.50 40.84 41.83 41.25 41.40 41.29 42.43 41.87 41.31 41.33 
10-Jun  41.10 40.81 41.03 41.45 42.86 41.16 41.85 41.34 41.39 41.35 42.43 41.88 41.36 41.37 
11-Jun  41.38 41.35 40.88 41.46 42.63 41.37 41.91 41.58 41.39 41.61 42.31 42.03 41.62 41.43 
12-Jun  41.55 42.09 40.70 41.44 42.25 41.45 41.94 41.86 41.35 41.93 42.07 42.25 42.00 41.49 
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Appendix A4.–Page 5 of 6. 

Elevation Above Sea Level (m) 
Date 1994  1995  1996  1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Average 

13-Jun  41.74 42.71 40.54 41.45 41.89 41.64 42.10 42.12 41.25 42.25 41.84 42.39 42.25 41.59 
14-Jun  42.00 43.04 40.51 41.51 41.71 41.96 42.30 42.22 41.18 42.53 41.67 42.53 42.40 41.69 
15-Jun  42.44 43.22 40.47 41.51 41.65 42.19 42.43 42.26 41.38 42.67 41.73 42.74 42.59 41.80 
16-Jun  42.82 43.33 40.43 41.49 41.72 42.35 42.43 42.38 41.76 42.48 41.87 42.96 42.88 41.94 
17-Jun  43.11 43.09 40.50 41.48 41.82 42.50 42.34 42.57 42.05 42.25 42.02  43.14 41.95 
18-Jun  43.26 42.67 40.72 41.41 41.96 42.66 42.17 42.82 42.30 42.17 42.35 43.26 43.20 42.05 
19-Jun  43.25 42.62 40.97 41.52 42.08 42.83 42.07 43.01 42.63 42.08 42.74 43.52 43.20 42.15 
20-Jun  43.02 42.65 41.14 41.69 42.24 42.73 42.03 43.14 42.65 42.12 43.21 43.69 43.05 42.14 
21-Jun  42.89 42.68 41.35 41.67 42.21 42.62 41.90 43.26 42.61 42.12 43.60 43.86 42.80 42.18 
22-Jun  42.72 42.65 41.48 41.73 42.25 42.42 41.68 43.35 42.49 41.99 43.87 43.72 42.51 42.23 
23-Jun  42.85 42.67 41.70 42.03 42.27 42.26 41.49 43.37 42.43 42.00 43.97 43.29 42.36 42.30 
24-Jun  43.16 42.85 42.03 42.43 42.19 42.12 41.50 43.49 42.43 42.05 44.07 43.04 42.28 42.31 
25-Jun  43.34 42.60 42.28 42.72 42.12 42.07 41.74 43.56 42.41 42.15 44.25 42.96 42.10 42.41 
26-Jun  43.39 42.22 42.43 42.99 42.24 42.20 42.11 43.43 42.41 42.09 44.33 43.01 42.16 42.43 
27-Jun  43.06 42.35 42.43 43.28 42.37 42.37 42.39 43.42 42.36 41.93 44.42 43.08 42.15 42.47 
28-Jun  42.54 42.11 42.25 43.28 42.38 42.32 42.74 43.43 42.18 41.71 44.48 43.11 42.02 42.45 
29-Jun  42.20 42.20 41.82 43.66 42.40 42.27 43.07 43.42 42.09 41.73 44.48 43.13 42.06 42.49 
30-Jun  42.05 42.35 41.51 43.71 42.46 42.34 43.35 43.44 42.22 41.84 44.42 43.22 42.16 42.59 
01-Jul  42.08 42.53 41.43 43.75 42.65 42.38 43.39 43.43 42.33 42.09 44.28 43.43 42.32 42.70 
02-Jul  42.34 42.76 41.44 43.71 42.90 42.47 43.39 43.38 42.44 42.40 44.17 43.64 42.40 42.84 
03-Jul  42.47 42.98 41.56 43.70 43.16 42.59 43.41 43.41 42.43 42.69 44.08 43.64 42.52 42.93 
04-Jul  42.48 43.16 41.71 43.65 43.36 42.87 43.42 43.59 42.49 42.84 44.04 43.60 42.69 42.99 
05-Jul  42.55 43.23 41.90 43.71 43.44 43.10 43.43 43.56 42.71 43.09 43.96 43.41 42.89 43.10 
06-Jul  42.55 43.40 41.95 43.76 43.48 43.19 43.49 43.38 42.71 43.15 43.73 43.26 43.13 43.11 
07-Jul  42.44 43.60 41.99 43.71 43.47 43.09 43.41 43.17 42.46 43.04 43.61 43.37 43.50 43.07 
08-Jul  42.23 43.75 42.11 43.72 43.31 43.00 43.37 42.98 42.39 43.12 43.72 43.55 43.51 43.11 
09-Jul  42.24 43.71 42.21 43.46 42.87 42.95 43.41 42.81 42.47 43.42 43.89 43.77 43.48 43.05 
10-Jul  42.38 43.58 42.28 43.22 42.53 42.85 43.40 42.76 42.47 43.60 44.01 43.90 43.29 43.03 
11-Jul  42.34 43.53 42.24 43.18 42.43 42.73 43.31 42.67 42.66 43.62 43.92 43.88 43.08 42.96 
12-Jul  42.43 43.61 42.03 43.24 42.63 42.78 43.10 42.58 42.75 43.65 43.98 44.04 43.20 42.98 
13-Jul  42.52 43.51 41.98 43.17 42.62 42.85 42.96 42.50 42.69 43.68 44.10 44.16 43.26 42.98 
14-Jul  42.63 43.40 42.02 43.14 42.58 42.86 43.03 42.38 42.54 43.82 44.15 44.16 43.44 42.97 
15-Jul  42.78 43.35 42.11 43.11 42.65 42.78 42.99 42.36 42.50 44.02 44.23 43.75 43.56 42.93 
16-Jul  42.98 43.30 42.01 43.05 42.60 43.07 42.99 42.43 42.61 44.26 44.30 43.54 43.53 42.91 
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Appendix A4.–Page 6 of 6. 

Elevation Above Sea Level (m) 
Date 1994  1995  1996  1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Average 

17-Jul  42.99 43.01 41.91 43.04 42.66 43.41 43.17 42.51 42.71 44.48 44.43 43.75 43.27 42.98 
18-Jul  42.97 43.01 42.10 42.97 42.61 43.43 43.31 42.64 42.98 44.63 44.60 43.56 42.89 42.99 
19-Jul  43.06 43.12 42.30 42.93 42.51 43.29 43.37 42.82 43.27 44.48 44.63 43.09 42.70 43.04 
20-Jul  42.68 43.10 42.44 42.90 41.78 42.93 43.29 43.06 43.22 43.54 44.30 42.88 42.64 42.91 
21-Jul  42.73 43.17 42.47 42.87 42.33 42.93 43.12 43.45 43.02 43.65 43.95 42.93 42.64 42.98 
22-Jul  42.44 43.32 42.53 42.65 42.44 42.96 43.04 43.89 42.95 43.91 43.81 43.06 42.62 43.06 
23-Jul  42.21 43.59 42.53 42.66 42.42 42.96 42.84 44.24 42.91 43.79 43.85 42.85 42.59 42.96 
24-Jul  42.13 43.74 42.46 42.66 42.33 42.52 42.80 44.17 43.12 43.45 43.57 42.76 42.52 42.91 
25-Jul  42.26 43.42 42.56 42.75 42.17 42.29 42.69 43.82 43.63 43.27 43.37 42.74 42.66 42.86 
26-Jul  42.40 43.16 42.67 42.85 42.28 42.13 42.57 43.62 44.03 43.09 43.17 42.84 42.84 42.86 
27-Jul  42.68 42.89 42.65 42.85 42.36 42.13 42.55 43.41 43.59 42.90 43.12 42.99 42.85 42.80 
28-Jul  42.76 42.72 42.65 43.28 42.31 42.34 42.59 43.29 43.06 42.64 43.21 43.11 42.73 42.77 
29-Jul  42.83 42.38 42.75 43.63 42.18 42.50 42.69 43.23 43.02 42.58 43.55 43.14 42.70 42.80 
30-Jul  42.94 42.31 42.88 43.80 42.18 42.59 42.49 43.15 43.32 42.57 43.60 42.97 42.78 42.84 
31-Jul  43.28 42.33 43.21 43.81 42.15 42.41 42.52 43.06 43.30 42.58 43.37 42.56 43.01 42.85 

01-Aug  42.96 42.33 43.13 43.65 42.28 42.48 42.26       42.84 
02-Aug  43.17 42.33 42.92 43.45 42.35 42.70 42.26       42.91 
03-Aug  43.52  42.51 43.34 42.38 43.17 42.28       42.98 
04-Aug    42.35  42.16 43.46 42.42       42.90 
05-Aug    42.29           42.55 
06-Aug    42.11           42.26 
07-Aug    41.91           42.16 
08-Aug                       42.42 
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Appendix A5.–The number of minutes per hour the oscilloscope was monitored at the Miles Lake sonar site, Copper River north bank, 2005. 

                       Hour                         
Date 0 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23 

                          
11-May          30  30    30  30          
12-May           30     30   30        
13-May           30   30           
14-May 30     30     30   30   30     30   
15-May 30     30     30   30   30     30   

                          
16-May 30     30     30   30   30     30   
17-May 30     30     30   30   30     30   
18-May 30     30     a   a   a     a   
19-May a     a     30   30   30     30   
20-May 30     30     30   30   30     30   

                          
21-May 30     30     30   30   30     30   
22-May 30     30     30   30   30     30   
23-May 30     30     30   25   30     30   
24-May 30     30     30   30   30     30   
25-May 30     30     30   30   30     30   

                          
26-May 30     30     30   30   30     -   
27-May 30     30     30   30   30     30   
28-May 30     30     30   30   30     30   
29-May 30     30     30   -   30     30   
30-May 30     30     30   30   30     30   

                          
31-May 30     30     30   30   30     30   
1-Jun 30     30     30   30   30     30   
2-Jun 30     30     30   30   30     30   
3-Jun 30     30     30   30   30     30   
4-Jun 30     30     30   30   30     30   

                          
5-Jun 30     30     30   30   30     30   
6-Jun 30     30     30   30   30     30   
7-Jun 30     30     30   30   30     -   
8-Jun 30     30     30   30   30     30   
9-Jun 30     30     30   30   30     30   

                                                  

-continued- 
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                       Hour                         
Date 0 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23 

                         
10-Jun 30     30     30   30   30     30   
11-Jun 30     30     30   30   30     30   
12-Jun 30     30     30   30   30     30   
13-Jun 30     30     30   30   30     30   
14-Jun 30     30     30   30   30     30   

                         
15-Jun 30     30     30   30   30     30   
16-Jun 30     30     30   30   30     30   
17-Jun 30     30     30   30   30     30   
18-Jun 30     30     30   30   30     30   
19-Jun 30     30     30   30   30     30   

                         
20-Jun 30     30     30   30   30     30   
21-Jun   30   30     30   30   30     30   
22-Jun 30     30     30   30   30     30   
23-Jun 30     30     30   30   30     30   
24-Jun 30     30     30   30   30     30   

                         
25-Jun 30     30     30   30   30     30   
26-Jun 30     30     30   30   30     30   
27-Jun 30     30     30   30   30     30   
28-Jun 30     30     30   30   30     30   
29-Jun 30     30     30   30   30     30   

                         
30-Jun 30     30     30   30   30     30   
1-Jul 30     30     30   30   30     30   
2-Jul 30     30      30  30   30     30   
3-Jul 30     30     30   30   30     30   
4-Jul 30     30     30   30   30     30   

                         
5-Jul 30     30     30   30   30     30   
6-Jul 30     30     30   30   30     30   
7-Jul 30     30     30   30   30     30   
8-Jul 30     30     30    30  30     30   
9-Jul 30     30     30   30   30     30   

-continued- 
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                       Hour                         
Date 0 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23 

                         
10-Jul 30     30     30   30   30     30   
11-Jul 30     30     30   30   30     30   
12-Jul 30     30     30   30   30     30   
13-Jul 30     30     30   30   30     30   
14-Jul 30     30     30   30   30     30   

                         
15-Jul 30     30     30   30   30     30   
16-Jul 30     30     30   30   30     30   
17-Jul 30     30     30   30   30     30   
18-Jul 30     30     30   30   30     30   
19-Jul 30     30     30   30   30     30   

                         
20-Jul 30     30     30   30   30     30   
21-Jul 30     30     30   30   30     30   
22-Jul 30     30     30   30   30     30   
23-Jul 30     30     30   30   30     30   
24-Jul 30     30     30   30   30     30   

                         
25-Jul 30     30     30   30   30     30   
26-Jul 30     30     30   30   30     30   
27-Jul 30     30     30   30   30     30   
28-Jul 30     30     30   30   30     30   
29-Jul 30     30     30   30   30     30   

                         
30-Jul 30     30     30   30   30     30   
31-Jul 30     30     30   30   30     30   

                                                  
a Site inaccessible because of bridge work. 
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Appendix A6.–Escapement during visual monitoring of the oscilloscope by hour at the Miles Lake sonar site, Copper River north bank, 2005. 

                       Hour                         
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

       
11-May      0 1  0 0
12-May      1  5 10 
13-May      8 2 
14-May 2     2 2 3 1 4
15-May 2     6 2 2 0 2

       
16-May 0     0 0 0 6 1
17-May 1     7 2 3 4 7
18-May 14     4 a a a a

19-May a     a 5 8 14 6
20-May 11     19 1 21 15 2

       
21-May 11     17 28 17 17 34
22-May 20     6 16 40 27 25
23-May 33     16 14 32 18 22
24-May 13     19 34 32 27 37
25-May 25     26 24 70 56 85

       
26-May 106     97 126 119 58 -
27-May 17     55 32 54 26 23
28-May 24     17 15 38 25 16
29-May 46     35 60 - 22 124
30-May 93     69 69 99 109 19

       
31-May 51     40 22 47 27 30
1-Jun 38     57 48 59 43 43
2-Jun 71     83 30 45 60 16
3-Jun 29     35 26 37 23 37
4-Jun 29     60 11 4 31 20

       
5-Jun 21     28 7 61 27 17
6-Jun 47     16 17 39 17 20
7-Jun 53     13 29 51 15 -
8-Jun 21     51 43 126 25 47
9-Jun 30     25 19 18 33 46

-continued-
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                       Hour                         
Date 0 1  2  3  4  5 6 7 8 9 10 11 12 13  14 15 16 17 18 19 20 21 22 23 

                         
10-Jun 22     21     58   76   86     87   
11-Jun 37     44     71   11   30     153   
12-Jun 46     73     68   36   68     121   
13-Jun 60     99     45   30   79     57   
14-Jun 31     22     18   31   28     53   

                         
15-Jun 21     95     25   42   72     120   
16-Jun 17     23     31   18   37     30   
17-Jun 29     40     8   33   39     50   
18-Jun 16     35     10   30   32     49   
19-Jun 26     10     6   21   40     30   

                         
20-Jun 9     13     10   10   28     33   
21-Jun   10   15     14   18   30     26   
22-Jun 43     32     53   62   44     37   
23-Jun 33     50     109   53   38     115   
24-Jun 86     92     54   90   77     65   

                         
25-Jun 33     96     39   43   67     41   
26-Jun 55     74     82   77   49     72   
27-Jun 38     34     38   40   47     42   
28-Jun 35     46     63   51   25     62   
29-Jun 45     50     45   68   64     31   

                         
30-Jun 71     29     55   49   33     23   
1-Jul 41     29     10   43   26     26   
2-Jul 10     12      9  34   16     21   
3-Jul 5     8     6   11   20     61   
4-Jul 18     11     9   18   20     15   

                         
5-Jul 17     33     18   38   26     45   
6-Jul 43     68     52   39   7     34   
7-Jul 37     37     48   30   54     32   
8-Jul 41     30     61    39  14     10   
9-Jul 44     76     58   29   19     14   

-continued-
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                       Hour                         
Date 0 1  2  3  4  5 6 7 8 9 10 11 12 13  14 15 16 17 18 19 20 21 22 23 

                         
10-Jul 15     15     14   13   12     17   
11-Jul 15     7     12   26   13     5   
12-Jul 19     18     11   15   15     28   
13-Jul 23     19     41   25   13     16   
14-Jul 27     15     11   24   24     43   

                         
15-Jul 34     28     16   104   27     30   
16-Jul 38     70     45   52   55     57   
17-Jul 17     11     32   47   36     32   
18-Jul 38     32     47   46   51     73   
19-Jul 56     59     185   73   29     29   

                         
20-Jul 54     31     33   54   48     70   
21-Jul 10     17     37   52   10     24   
22-Jul 90     40     48   29   9     18   
23-Jul 10     72     22   21   16     17   
24-Jul 15     9     169   76   24     54   

                         
25-Jul 83     22     22   93   7     16   
26-Jul 54     34     9   17   5     10   
27-Jul 29     8     37   19   9     17   
28-Jul 22     19     27   17   4     24   
29-Jul 23     10     10   11   27     31   

                         
30-Jul 19     12     9   13   14     27   
31-Jul 6     2     4   16   16     18   

                                                  
a Site inaccessible because of bridge work. 
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Appendix A7.–Timetable of operation and changes of the Miles Lake sonar project, 1978–2006. 

                       Hour                          
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 TOTAL DAILY

       
11-May      0 2 0 0 2 12
12-May      2 10 20 32 256
13-May      16 4  20 240
14-May 4     4 4 6  2 8 28 112
15-May 4     12 4 4  0 4 28 112

       
16-May 0     0 0 0  12 2 14 56
17-May 2     14 4 6  8 14 48 192
18-May 28     8 - -  - - *463
19-May -     - 10 16  28 12 66 396
20-May 22     38 2 42  30 4 138 552

       
21-May 22     34 56 34  34 68 248 992
22-May 40     12 32 80  54 50 268 1,072
23-May 66     32 28 77  36 44 283 1,132
24-May 26     38 68 64  54 74 324 1,296
25-May 50     52 48 140  112 170 572 2,288

       
26-May 212     194 252 238  116 - 1,012 4,858
27-May 34     110 64 108  52 46 414 1,656
28-May 48     34 30 76  50 32 270 1,080
29-May 92     70 120 -  44 248 574 2,755
30-May 186     138 138 198  218 38 916 3,664

       
31-May 102     80 44 94  54 60 434 1,736
1-Jun 76     114 96 118  86 86 576 2,304
2-Jun 142     166 60 90  120 32 610 2,440
3-Jun 58     70 52 74  46 74 374 1,496
4-Jun 58     120 22 8  62 40 310 1,240

       
5-Jun 42     56 14 122  54 34 322 1,288
6-Jun 94     32 34 78  34 40 312 1,248
7-Jun 106     26 58 102  30 - 322 1,546
8-Jun 42     102 86 252  50 94 626 2,504
9-Jun 60     50 38 36  66 92 342 1,368

                                  

-continued-
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                       Hour                          
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 TOTAL DAILY

       
10-Jun 44     42 116 152  172 174 700 2,800
11-Jun 74     88 142 22  60 306 692 2,768
12-Jun 92     146 136 72  136 242 824 3,296
13-Jun 120     198 90 60  158 114 740 2,960
14-Jun 62     44 36 62  56 106 366 1,464

       
15-Jun 42     190 50 84  144 240 750 3,000
16-Jun 34     46 62 36  74 60 312 1,248
17-Jun 58     80 16 66  78 100 398 1,592
18-Jun 32     70 20 60  64 98 344 1,376
19-Jun 52     20 12 42  80 60 266 1,064

       
20-Jun 18     26 20 20  56 66 206 824
21-Jun   20   30 28 36  60 52 226 904
22-Jun 86     64 106 124  88 74 542 2,168
23-Jun 66     100 218 106  76 230 796 3,184
24-Jun 172     184 108 180  154 130 928 3,712

       
25-Jun 66     192 78 86  134 82 638 2,552
26-Jun 110     148 164 154  98 144 818 3,272
27-Jun 76     68 76 80  94 84 478 1,912
28-Jun 70     92 126 102  50 124 564 2,256
29-Jun 90     100 90 136  128 62 606 2,424

       
30-Jun 142     58 110 98  66 46 520 2,080
1-Jul 82     58 20 86  52 52 350 1,400
2-Jul 20     24 18 68  32 42 204 816
3-Jul 10     16 12 22  40 122 222 888
4-Jul 36     22 18 36  40 30 182 728

       
5-Jul 34     66 36 76  52 90 354 1,416
6-Jul 86     136 104 78  14 68 486 1,944
7-Jul 74     74 96 60  108 64 476 1,904
8-Jul 82     60 122 78  28 20 390 1,560
9-Jul 88     152 116 58  38 28 480 1,920

-continued-
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                       Hour                          
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 TOTAL DAILY

       
10-Jul 30     30 28 26  24 34 172 688
11-Jul 30     14 24 52  26 10 156 624
12-Jul 38     36 22 30  30 56 212 848
13-Jul 46     38 82 50  26 32 274 1,096
14-Jul 54     30 22 48  48 86 288 1,152

       
15-Jul 68     56 32 208  54 60 478 1,912
16-Jul 76     140 90 104  110 114 634 2,536
17-Jul 34     22 64 94  72 64 350 1,400
18-Jul 76     64 94 92  102 146 574 2,296
19-Jul 112     118 370 146  58 58 862 3,448

       
20-Jul 108     62 66 108  96 140 580 2,320
21-Jul 20     34 74 104  20 48 300 1,200
22-Jul 180     80 96 58  18 36 468 1,872
23-Jul 20     144 44 42  32 34 316 1,264
24-Jul 30     18 338 152  48 108 694 2,776

       
25-Jul 166     44 44 186  14 32 486 1,944
26-Jul 108     68 18 34  10 20 258 1,032
27-Jul 58     16 74 38  18 34 238 952
28-Jul 44     38 54 34  8 48 226 904
29-Jul 46     20 20 22  54 62 224 896

       
30-Jul 38     24 18 26  28 54 188 752
31-Jul 12     4 8 32  32 36 124 496

                                  
Total 5,028 0 20 0 0 5,300 0 0 0 0 5,394 18 0 6,015 78 10 4,810 20 0 0 0 5,788 0 0 32,445 132,194
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Appendix A8.–Copper River south bank sonar counts by hour at the Miles Lake sonar site, May 9–July 31, 2005. 

                        Hour                           
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total
        
9-May nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 8 18 6 6 18 0 nd 0 192a

10-May nd nd nd nd nd nd nd nd 12 18 12 18 6 18 nd nd 12 35 7 30 12 48 12 24 451a

11-May 12 18 66 60 24 24 0 36 6 36 11 12 30 30 24 26 25 26 33 36 36 18 18 6 614
12-May 24 84 72 72 12 36 30 12 12 42 78 24 18 54 12 18 60 24 78 6 41 48 30 36 923
13-May 24 72 30 30 18 24 36 66 51 78 24 54 30 0 42 30 30 120 78 60 36 18 114 72 1,137
        
14-May 30 24 66 36 48 24 18 18 48 48 40 12 18 42 54 30 36 30 72 54 60 60 30 36 934
15-May 54 90 54 24 18 84 54 54 78 102 36 87 96 24 90 168 60 72 106 30 30 19 42 90 1,561
16-May 96 18 54 30 54 30 48 84 51 36 72 66 30 54 78 140 36 108 126 78 169 48 60 54 1,620
17-May 138 159 144 120 90 168 192 204 78 144 168 126 240 108 282 156 294 210 282 96 126 138 132 299 4,094
18-May 276 240 300 66 111 270 324 102 126 156 276 156 258 132 132 210 144 276 294 390 360 235 60 252 5,145
        
19-May 270 276 318 348 48 78 24 60 162 252 276 420 384 270 210 216 78 142 180 264 210 246 90 168 4,990
20-May 150 90 72 120 162 288 156 204 342 234 54 270 264 354 96 108 858 492 378 360 384 162 312 300 6,210
21-May 318 438 96 162 336 312 432 342 444 342 288 324 582 474 144 486 372 981 588 678 174 720 306 288 9,627
22-May 342 606 504 672 822 930 750 834 1,002 408 654 257 486 420 522 534 672 510 420 864 612 672 162 342 13,997
23-May 84 228 402 360 444 372 348 330 192 372 366 480 432 180 384 450 306 192 420 408 300 246 144 306 7,746
        
24-May 276 474 222 264 432 510 540 498 660 576 330 432 498 324 552 906 624 654 726 948 528 462 258 876 12,570
25-May 720 480 486 906 828 846 432 888 1,056 834 900 882 666 660 948 1,164 979 890 890 708 390 1,152 546 630 18,881
26-May 540 570 564 564 654 540 846 840 660 678 264 798 846 858 546 492 438 640 642 90 522 330 228 336 13,486
27-May 366 300 378 426 492 492 516 684 510 414 486 404 708 270 582 438 552 540 606 552 402 642 504 450 11,713
28-May 294 552 498 684 720 402 624 642 606 432 144 300 786 222 888 1,134 1,056 504 486 120 426 726 680 546 13,472
        
29-May 642 672 210 564 870 930 504 450 900 822 822 1,032 660 1,002 574 1,014 1,230 1,149 1,122 564 516 252 414 624 17,539
30-May 456 390 312 510 384 510 354 846 756 912 900 807 636 276 492 366 216 595 600 792 648 822 516 546 13,642
31-May 590 426 294 498 402 606 684 858 612 984 1,104 924 552 768 558 1,050 732 1,062 990 348 618 576 552 462 16,250
1-Jun 390 234 282 304 462 588 720 720 875 792 744 912 366 780 690 606 534 840 570 690 924 792 519 102 14,437
2-Jun 456 378 384 494 324 558 390 498 618 504 576 324 630 593 366 474 539 618 492 426 414 390 360 390 11,197
        
3-Jun 390 306 312 384 360 486 396 546 336 414 264 594 174 540 450 156 618 636 546 336 606 202 516 438 10,006
4-Jun 336 282 318 270 372 132 270 258 72 318 324 336 462 528 618 438 480 366 354 174 258 600 570 546 8,682
5-Jun 444 708 468 312 354 276 450 510 498 582 810 690 570 372 786 384 726 654 510 774 504 462 432 444 12,720

-continued-
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                        Hour                           
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total
         
6-Jun 444 270 258 336 276 264 558 366 420 324 420 594 556 336 582 396 348 408 450 432 426 378 252 216 9,310
7-Jun 330 384 336 468 318 390 414 420 420 402 498 474 576 516 492 432 672 456 486 582 450 408 486 456 10,866
8-Jun 438 438 450 486 588 888 588 762 720 684 804 738 570 678 558 474 882 1,002 642 708 480 420 480 582 15,060
9-Jun 552 414 408 486 600 594 546 798 744 846 672 432 738 714 552 756 618 438 372 660 504 570 420 390 13,824
10-Jun 414 264 378 366 408 348 402 582 498 468 204 294 534 534 582 450 366 246 150 456 450 288 690 576 9,948
         
11-Jun 564 750 426 456 402 486 846 900 486 558 300 678 786 1,080 372 468 810 678 768 798 666 582 660 714 15,234
12-Jun 720 570 384 276 552 534 570 756 582 852 804 696 636 846 690 594 738 516 180 690 714 462 306 222 13,890
13-Jun 204 132 348 264 264 180 318 72 258 132 144 384 594 600 287 726 576 492 210 582 420 546 450 618 8,801
14-Jun 360 294 264 390 444 444 690 612 570 510 570 756 618 474 522 402 684 660 810 420 594 594 738 480 12,900
15-Jun 582 564 588 306 324 588 552 318 552 606 570 336 690 660 558 588 744 378 720 1,062 648 1,098 324 336 13,692
         
16-Jun 756 522 648 846 540 504 492 468 576 720 186 438 348 558 834 450 600 768 486 396 318 246 366 378 12,444
17-Jun 426 330 264 450 222 216 246 360 156 138 384 438 306 480 420 420 426 468 378 324 276 462 474 342 8,406
18-Jun 502 408 138 324 288 216 408 432 516 330 558 558 510 564 408 420 468 558 924 390 330 444 270 294 10,258
19-Jun 210 324 360 294 228 156 264 828 438 444 444 600 312 366 426 438 294 258 540 474 462 396 312 252 9,120
20-Jun 264 168 186 186 216 216 294 228 300 222 288 240 138 156 432 150 114 138 162 156 198 192 330 246 5,220
         
21-Jun 390 210 162 210 144 234 204 102 228 150 202 258 240 306 420 168 420 522 474 516 456 300 612 306 7,234
22-Jun 198 312 450 144 294 258 246 252 300 450 690 504 372 462 432 546 528 522 558 756 720 918 942 732 11,586
23-Jun 570 630 708 798 1,134 570 600 684 804 738 1,014 966 1,212 1,068 1,008 690 654 876 744 510 624 552 570 534 18,258
24-Jun 762 378 348 420 450 318 744 708 888 960 798 816 558 798 1,002 528 672 720 503 462 792 828 648 498 15,599
25-Jun 522 606 510 432 420 570 636 654 588 732 900 854 984 966 912 966 720 768 954 768 768 780 648 714 17,372
         
26-Jun 828 420 684 618 636 456 546 504 420 906 822 534 354 738 846 990 588 906 894 792 840 246 588 594 15,750
27-Jun 660 457 300 510 360 432 504 324 696 666 480 576 696 618 630 618 534 606 522 342 642 408 474 372 12,427
28-Jun 366 420 432 372 384 420 372 420 378 354 600 312 630 444 492 420 612 408 558 768 666 498 570 432 11,328
29-Jun 606 552 522 492 612 294 426 420 438 366 732 540 786 762 906 852 876 696 450 498 834 492 570 540 14,262
30-Jun 576 528 402 354 384 282 366 396 360 540 714 558 954 738 552 642 390 816 630 480 636 396 474 408 12,576
         
1-Jul 648 444 372 678 312 570 444 342 186 396 576 336 552 312 294 474 384 468 504 348 468 480 462 186 10,236
2-Jul 390 246 216 168 120 204 156 174 126 126 198 156 228 474 102 240 144 192 192 150 240 234 276 330 5,082
3-Jul 132 468 372 228 402 342 306 600 306 306 330 486 180 264 342 258 288 396 468 474 354 276 264 306 8,148

-continued-
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                        Hour                           
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total
        
4-Jul 210 120 234 126 138 150 216 192 324 198 72 108 186 120 198 264 246 252 390 174 468 306 372 468 5,532
5-Jul 306 264 216 258 312 234 126 288 198 294 324 654 444 293 336 354 420 462 246 366 414 336 264 582 7,991
6-Jul 360 120 132 186 228 120 114 240 228 174 281 360 360 486 576 600 510 594 522 492 594 354 294 414 8,339
7-Jul 324 786 240 480 210 228 276 324 282 504 594 492 282 300 330 864 516 222 252 312 162 306 324 402 9,012
8-Jul 228 162 240 216 198 204 186 192 420 348 288 150 258 240 282 312 234 276 432 348 390 462 420 156 6,642
        
9-Jul 174 120 120 156 84 168 126 156 30 126 114 102 126 186 240 252 30 120 294 144 138 276 174 84 3,540
10-Jul 180 258 246 60 132 186 174 240 138 138 108 144 258 216 246 210 264 192 162 210 348 150 156 108 4,524
11-Jul 252 324 258 366 204 186 90 78 180 150 234 162 264 114 168 150 168 144 300 318 138 150 174 180 4,752
12-Jul 198 138 108 180 114 144 120 126 108 138 114 198 132 198 210 234 90 222 312 96 162 258 150 78 3,828
13-Jul 72 84 84 90 60 192 60 54 42 126 78 132 72 126 138 126 48 48 48 42 72 18 12 96 1,920
        
14-Jul 114 84 42 36 36 90 60 42 66 66 60 36 156 240 90 210 186 240 90 84 18 108 78 96 2,328
15-Jul 72 78 90 96 84 90 66 144 294 330 372 264 168 390 306 294 480 408 222 294 468 288 174 48 5,520
16-Jul 138 300 192 144 90 144 180 132 174 192 192 222 330 378 132 84 180 168 108 228 150 156 264 150 4,428
17-Jul 126 48 138 42 96 288 138 42 144 276 276 300 222 360 354 186 108 150 78 114 156 78 420 234 4,374
18-Jul 78 312 204 96 156 96 144 156 102 72 186 138 276 192 210 366 540 390 366 288 606 300 294 324 5,892
        
19-Jul 174 150 192 156 300 354 312 198 102 198 228 192 474 768 348 348 414 210 354 492 342 264 366 198 7,134
20-Jul 408 252 114 252 120 126 132 282 210 180 180 324 402 348 504 390 432 378 186 732 456 480 306 294 7,488
21-Jul 96 162 138 198 204 546 192 132 180 318 156 168 342 360 198 312 438 288 618 354 132 180 120 444 6,276
22-Jul 354 114 204 156 216 168 162 240 108 132 84 180 192 258 348 150 306 264 240 396 534 438 792 342 6,378
23-Jul 126 180 114 144 204 138 216 330 312 162 402 498 348 300 222 246 312 372 336 354 438 366 234 234 6,588
        
24-Jul 276 276 216 402 210 306 348 156 348 354 78 174 348 414 492 402 408 378 420 486 384 618 342 378 8,214
25-Jul 288 234 414 294 276 114 288 438 222 396 366 606 396 492 300 240 324 324 450 276 312 234 258 282 7,824
26-Jul 174 216 120 186 384 342 294 216 222 162 186 354 324 396 204 312 186 462 300 336 300 330 330 726 7,062
27-Jul 318 312 144 216 186 150 300 210 120 150 138 54 180 300 138 126 186 246 180 186 96 222 132 426 4,716
28-Jul 222 240 168 204 156 258 114 90 126 144 210 312 528 90 84 174 132 156 714 126 138 114 102 126 4,728
        
29-Jul 180 168 114 102 222 120 168 222 282 174 180 114 282 78 162 552 186 162 384 138 132 114 48 252 4,536
30-Jul 192 192 174 138 342 138 90 138 174 180 216 90 270 534 270 720 342 378 474 12 18 96 120 12 5,310
31-Jul 246 312 84 78 222 234 402 216 162 168 318 480 234 216 246 96 228 300 168 222 48 342 216 150 5,388
                                 
Total 27,018 25,624 22,560 24,697 25,347 26,004 26,970 29,340 29,015 30,306 30,960 32,300 33,940 34,258 33,106 34,325 34,780 35,551 34,976 32,496 31,914 30,924 28,199 28,001 722,931
a   Expanded count. 
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Appendix A9.–Copper River south bank 10-min sonar counts by range at the Miles Lake sonar site, May 9–July 31, 2005. 
                    Range (m)                   
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
9-May 0 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0
10-May 0 2 0 4 4 10 2 1 2 2 1 3 3 1 1 0 0 0 1 1 1
11-May 0 5 5 12 9 16 2 1 1 3 5 3 4 2 3 1 1 0 3 1 1
12-May 0 6 11 10 17 19 19 3 1 5 6 7 2 8 4 7 3 3 3 1 2
13-May 0 7 20 17 20 16 24 12 12 7 2 2 9 7 8 5 3 2 3 5 0
      
14-May 1 15 16 14 7 12 14 18 14 7 4 1 5 4 7 3 7 8 2 2 0
15-May 0 8 35 44 47 13 11 16 26 14 9 6 3 4 9 3 2 3 6 0 1
16-May 1 8 34 47 49 20 12 14 7 15 7 8 2 5 8 4 8 4 3 6 1
17-May 0 13 113 172 123 59 43 17 11 10 18 12 6 7 4 8 7 3 9 5 3
18-May 3 17 90 146 132 89 57 47 15 21 29 39 24 14 10 10 20 8 3 8 0
      
19-May 2 16 143 192 125 70 47 21 15 15 37 21 26 10 7 17 9 7 9 7 1
20-May 0 15 138 241 185 105 71 38 15 17 37 26 25 11 13 12 19 11 6 10 6
21-May 0 7 137 325 299 179 126 54 35 48 62 56 43 30 13 40 31 14 16 11 4
22-May 0 10 253 617 413 255 189 126 39 46 55 66 28 54 22 14 25 17 20 13 4
23-May 0 9 95 218 142 129 116 124 76 43 46 65 53 30 17 16 18 19 16 10 4
      
24-May 0 45 278 429 322 229 154 150 93 52 22 33 34 26 19 11 8 13 9 10 5
25-May 1 35 527 753 435 258 133 125 126 79 31 38 56 38 24 19 11 15 16 15 9
26-May 1 26 338 562 376 245 130 97 135 90 28 20 44 60 30 24 13 14 21 8 7
27-May 0 34 384 564 327 204 94 56 93 69 25 15 33 41 20 11 11 12 14 7 6
28-May 0 21 326 591 404 243 144 85 71 79 53 36 31 33 40 21 8 6 18 10 3
      
29-May 0 24 377 907 570 355 168 124 134 139 77 28 35 53 45 21 15 10 12 13 5
30-May 0 8 235 648 444 306 138 85 113 115 49 26 28 46 30 27 5 13 11 4 2
31-May 0 21 318 785 500 349 158 98 106 125 78 27 40 52 34 23 9 11 14 13 6
1-Jun 1 11 301 666 432 269 155 86 109 104 62 24 33 48 28 15 10 15 16 15 5
2-Jun 0 5 129 447 373 286 153 60 89 83 51 22 24 19 25 20 9 6 9 9 2
      
3-Jun 1 6 78 381 360 302 183 82 98 113 70 18 14 24 22 14 8 6 7 4 2
4-Jun 0 6 67 258 300 255 186 89 78 95 53 23 10 39 15 11 6 2 2 2 0
5-Jun 0 12 233 570 418 305 239 99 72 76 69 28 21 24 33 24 6 0 4 9 0
6-Jun 0 18 235 418 316 186 164 88 45 53 41 22 12 9 13 8 6 6 0 1 0
7-Jun 0 11 193 467 400 277 202 147 76 51 40 49 19 13 14 14 15 7 2 2 2
      
8-Jun 0 40 354 640 532 429 267 133 63 33 45 46 36 16 15 26 15 6 4 2 0
9-Jun 1 24 235 611 646 412 270 191 71 73 67 71 27 17 21 22 19 17 6 11 1
10-Jun 0 5 83 341 426 301 217 143 62 39 51 51 30 15 14 27 21 15 4 2 1
11-Jun 2 48 303 483 557 395 273 189 120 66 48 57 52 33 19 39 30 25 11 3 3
12-Jun 0 55 289 506 547 388 235 190 63 45 37 25 20 21 20 14 13 20 21 6 0

-continued-
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Appendix A9.–Page 2 of 3. 
                    Range (m)                    
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
 
13-Jun 0 29 167 248 364 253 131 152 102 53 35 23 10 11 18 14 8 12 14 7 0
14-Jun 0 52 304 380 502 363 184 138 138 62 49 28 31 12 12 13 4 8 7 8 3
15-Jun 0 37 306 553 474 449 301 161 102 65 42 17 18 19 6 6 9 6 4 3 0
16-Jun 1 26 183 433 423 297 289 253 174 105 82 66 37 29 20 10 14 13 14 3 2
17-Jun 0 13 74 221 304 227 196 162 113 123 72 44 45 39 24 15 8 12 6 6 1
 
18-Jun 0 18 94 224 352 431 333 228 178 136 117 92 56 35 23 26 17 14 3 1 1
19-Jun 0 12 55 182 281 303 395 237 195 162 70 63 75 27 31 25 21 8 1 0 0
20-Jun 0 8 33 62 94 125 124 166 117 120 77 48 72 51 21 14 14 7 2 2 0
21-Jun 1 12 67 176 199 194 182 146 129 95 90 48 42 52 19 12 5 5 3 0 0
22-Jun 0 11 182 329 340 285 254 210 169 137 84 76 72 31 22 5 11 3 0 1 0
 
23-Jun 0 92 395 588 661 428 330 255 166 153 116 67 30 41 20 15 14 7 5 1 0
24-Jun 0 16 127 428 517 430 326 225 254 224 112 77 78 59 28 14 24 11 6 19 3
25-Jun 1 22 190 634 675 428 302 203 195 123 73 49 67 33 25 14 14 5 5 5 2
26-Jun 0 25 160 529 683 434 301 170 173 162 65 46 57 37 19 14 5 11 5 2 0
27-Jun 0 30 153 355 431 342 266 202 163 166 69 47 46 55 14 8 1 3 1 0 0
 
28-Jun 1 40 229 415 457 304 205 162 84 116 64 39 26 35 9 8 2 1 0 0 0
29-Jun 0 55 318 528 580 373 248 189 104 106 72 27 23 18 9 2 2 0 0 0 0
30-Jun 0 20 112 247 418 375 316 251 185 165 183 92 33 58 41 17 9 1 5 2 0
1-Jul 1 42 199 292 286 351 253 171 126 49 69 48 23 15 22 12 8 1 0 0 0
2-Jul 0 5 69 158 180 126 122 111 84 50 27 29 31 9 7 4 1 5 0 0 0
 
3-Jul 0 13 108 318 297 224 186 164 99 63 38 24 28 18 6 3 5 0 0 0 0
4-Jul 1 16 97 188 211 154 169 117 81 59 29 30 28 10 4 6 4 1 0 0 0
5-Jul 1 42 172 239 233 237 166 101 76 48 45 33 17 6 6 5 3 2 1 0 0
6-Jul 0 48 165 270 295 260 125 93 57 39 63 23 12 9 6 2 2 1 0 1 0
7-Jul 0 46 182 258 266 271 216 109 85 57 45 52 20 15 9 9 2 1 0 0 0
 
8-Jul 0 29 126 214 221 172 175 128 77 52 33 33 27 9 5 2 6 1 0 0 0
9-Jul 0 8 38 86 96 98 76 102 71 57 39 22 16 11 5 6 4 2 0 1 0
10-Jul 0 10 56 185 156 126 108 80 68 40 20 14 3 8 4 2 0 3 2 0 0
11-Jul 0 11 78 158 150 129 108 81 75 55 26 19 10 5 3 0 1 1 0 1 0
12-Jul 0 11 60 130 135 130 126 75 44 38 21 10 3 3 3 3 0 0 0 0 0

-continued-
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Appendix A9.–Page 3 of 3. 
                    Range (m)                    
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
 
13-Jul 0 11 46 70 73 59 57 25 26 15 6 6 0 2 0 0 0 0 0 0 0
14-Jul 0 18 92 110 97 73 39 27 15 1 0 0 0 0 0 0 0 0 0 0 0
15-Jul 0 53 218 205 172 100 83 65 50 12 5 1 1 0 0 0 0 0 0 0 0
16-Jul 0 18 64 137 181 149 93 100 51 22 45 9 6 2 0 0 0 0 0 0 0
17-Jul 0 11 88 202 150 110 67 72 41 31 20 4 5 4 0 0 0 0 0 0 0
 
18-Jul 0 21 133 180 174 181 114 96 65 37 29 13 7 7 4 1 0 0 0 0 0
19-Jul 0 36 157 347 248 177 106 58 42 28 19 11 7 1 1 0 0 0 0 0 0
20-Jul 0 27 163 328 259 191 107 92 63 32 26 21 3 2 1 0 0 0 0 0 0
21-Jul 1 40 164 263 201 141 116 69 62 44 36 29 27 12 0 5 1 0 0 0 0
22-Jul 0 74 209 307 192 111 97 53 45 40 13 8 12 7 4 1 0 0 0 0 0
 
23-Jul 0 32 169 263 213 172 96 64 56 40 28 21 13 7 4 1 3 4 0 0 0
24-Jul 0 55 277 357 238 168 80 81 63 34 21 20 10 3 6 1 2 0 3 0 0
25-Jul 0 31 199 289 232 152 94 106 85 42 43 32 15 12 12 5 4 4 7 1 2
26-Jul 1 41 206 305 193 169 67 54 65 46 23 25 27 11 3 4 1 8 5 1 0
27-Jul 0 26 114 192 163 117 86 51 41 41 19 13 15 7 4 6 4 1 0 2 0
 
28-Jul 0 46 138 162 195 100 69 59 31 38 23 10 11 5 5 5 2 1 1 1 0
29-Jul 0 33 142 177 180 93 76 47 23 29 19 7 6 8 5 2 1 0 0 0 0
30-Jul 0 30 195 278 185 120 67 51 29 23 7 4 4 1 0 1 1 0 0 0 0
31-Jul 0 20 84 156 130 109 144 79 75 59 43 21 15 19 16 6 9 13 6 1 0
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Appendix A10.–Copper River south bank 10-min sonar counts by range as percent of total at the Miles Lake sonar site, May 9–July 31, 2005. 
                    Range (m)                 
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
9-May 0.0 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 0.0 0.0 11.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-May 0.0 5.1 0.0 10.3 10.3 25.6 5.1 2.6 5.1 5.1 2.6 7.7 7.7 2.6 2.6 0.0 0.0 0.0 2.6 2.6 2.6
11-May 0.0 6.4 6.4 15.4 11.5 20.5 2.6 1.3 1.3 3.8 6.4 3.8 5.1 2.6 3.8 1.3 1.3 0.0 3.8 1.3 1.3
12-May 0.0 4.4 8.0 7.3 12.4 13.9 13.9 2.2 0.7 3.6 4.4 5.1 1.5 5.8 2.9 5.1 2.2 2.2 2.2 0.7 1.5
13-May 0.0 3.9 11.0 9.4 11.0 8.8 13.3 6.6 6.6 3.9 1.1 1.1 5.0 3.9 4.4 2.8 1.7 1.1 1.7 2.8 0.0
        
14-May 0.6 9.3 9.9 8.7 4.3 7.5 8.7 11.2 8.7 4.3 2.5 0.6 3.1 2.5 4.3 1.9 4.3 5.0 1.2 1.2 0.0
15-May 0.0 3.1 13.5 16.9 18.1 5.0 4.2 6.2 10.0 5.4 3.5 2.3 1.2 1.5 3.5 1.2 0.8 1.2 2.3 0.0 0.4
16-May 0.4 3.0 12.9 17.9 18.6 7.6 4.6 5.3 2.7 5.7 2.7 3.0 0.8 1.9 3.0 1.5 3.0 1.5 1.1 2.3 0.4
17-May 0.0 2.0 17.6 26.7 19.1 9.2 6.7 2.6 1.7 1.6 2.8 1.9 0.9 1.1 0.6 1.2 1.1 0.5 1.4 0.8 0.5
18-May 0.4 2.2 11.5 18.7 16.9 11.4 7.3 6.0 1.9 2.7 3.7 5.0 3.1 1.8 1.3 1.3 2.6 1.0 0.4 1.0 0.0
        
19-May 0.3 2.0 17.9 24.1 15.7 8.8 5.9 2.6 1.9 1.9 4.6 2.6 3.3 1.3 0.9 2.1 1.1 0.9 1.1 0.9 0.1
20-May 0.0 1.5 13.8 24.1 18.5 10.5 7.1 3.8 1.5 1.7 3.7 2.6 2.5 1.1 1.3 1.2 1.9 1.1 0.6 1.0 0.6
21-May 0.0 0.5 9.0 21.2 19.5 11.7 8.2 3.5 2.3 3.1 4.1 3.7 2.8 2.0 0.8 2.6 2.0 0.9 1.0 0.7 0.3
22-May 0.0 0.4 11.2 27.2 18.2 11.3 8.3 5.6 1.7 2.0 2.4 2.9 1.2 2.4 1.0 0.6 1.1 0.8 0.9 0.6 0.2
23-May 0.0 0.7 7.6 17.5 11.4 10.4 9.3 10.0 6.1 3.5 3.7 5.2 4.3 2.4 1.4 1.3 1.4 1.5 1.3 0.8 0.3
        
24-May 0.0 2.3 14.3 22.1 16.6 11.8 7.9 7.7 4.8 2.7 1.1 1.7 1.8 1.3 1.0 0.6 0.4 0.7 0.5 0.5 0.3
25-May 0.0 1.3 19.2 27.4 15.9 9.4 4.8 4.6 4.6 2.9 1.1 1.4 2.0 1.4 0.9 0.7 0.4 0.5 0.6 0.5 0.3
26-May 0.0 1.1 14.9 24.8 16.6 10.8 5.7 4.3 5.9 4.0 1.2 0.9 1.9 2.6 1.3 1.1 0.6 0.6 0.9 0.4 0.3
27-May 0.0 1.7 19.0 27.9 16.2 10.1 4.7 2.8 4.6 3.4 1.2 0.7 1.6 2.0 1.0 0.5 0.5 0.6 0.7 0.3 0.3
28-May 0.0 0.9 14.7 26.6 18.2 10.9 6.5 3.8 3.2 3.6 2.4 1.6 1.4 1.5 1.8 0.9 0.4 0.3 0.8 0.4 0.1
        
29-May 0.0 0.8 12.1 29.1 18.3 11.4 5.4 4.0 4.3 4.5 2.5 0.9 1.1 1.7 1.4 0.7 0.5 0.3 0.4 0.4 0.2
30-May 0.0 0.3 10.1 27.8 19.0 13.1 5.9 3.6 4.8 4.9 2.1 1.1 1.2 2.0 1.3 1.2 0.2 0.6 0.5 0.2 0.1
31-May 0.0 0.8 11.5 28.4 18.1 12.6 5.7 3.5 3.8 4.5 2.8 1.0 1.4 1.9 1.2 0.8 0.3 0.4 0.5 0.5 0.2
1-Jun 0.0 0.5 12.5 27.7 18.0 11.2 6.4 3.6 4.5 4.3 2.6 1.0 1.4 2.0 1.2 0.6 0.4 0.6 0.7 0.6 0.2
2-Jun 0.0 0.3 7.1 24.5 20.5 15.7 8.4 3.3 4.9 4.6 2.8 1.2 1.3 1.0 1.4 1.1 0.5 0.3 0.5 0.5 0.1
        
3-Jun 0.1 0.3 4.4 21.2 20.1 16.8 10.2 4.6 5.5 6.3 3.9 1.0 0.8 1.3 1.2 0.8 0.4 0.3 0.4 0.2 0.1
4-Jun 0.0 0.4 4.5 17.2 20.0 17.0 12.4 5.9 5.2 6.3 3.5 1.5 0.7 2.6 1.0 0.7 0.4 0.1 0.1 0.1 0.0
5-Jun 0.0 0.5 10.4 25.4 18.6 13.6 10.7 4.4 3.2 3.4 3.1 1.2 0.9 1.1 1.5 1.1 0.3 0.0 0.2 0.4 0.0
6-Jun 0.0 1.1 14.3 25.5 19.3 11.3 10.0 5.4 2.7 3.2 2.5 1.3 0.7 0.5 0.8 0.5 0.4 0.4 0.0 0.1 0.0
7-Jun 0.0 0.5 9.6 23.3 20.0 13.8 10.1 7.3 3.8 2.5 2.0 2.4 0.9 0.6 0.7 0.7 0.7 0.3 0.1 0.1 0.1
        
8-Jun 0.0 1.5 13.1 23.7 19.7 15.9 9.9 4.9 2.3 1.2 1.7 1.7 1.3 0.6 0.6 1.0 0.6 0.2 0.1 0.1 0.0
9-Jun 0.0 0.9 8.4 21.7 23.0 14.6 9.6 6.8 2.5 2.6 2.4 2.5 1.0 0.6 0.7 0.8 0.7 0.6 0.2 0.4 0.0

-continued-
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Appendix A10.–Page 2 of 3. 
                    Range (m)                   
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
10-Jun 0.0 0.3 4.5 18.5 23.1 16.3 11.7 7.7 3.4 2.1 2.8 2.8 1.6 0.8 0.8 1.5 1.1 0.8 0.2 0.1 0.1
11-Jun 0.1 1.7 11.0 17.5 20.2 14.3 9.9 6.9 4.4 2.4 1.7 2.1 1.9 1.2 0.7 1.4 1.1 0.9 0.4 0.1 0.1
12-Jun 0.0 2.2 11.5 20.1 21.7 15.4 9.3 7.6 2.5 1.8 1.5 1.0 0.8 0.8 0.8 0.6 0.5 0.8 0.8 0.2 0.0
        
13-Jun 0.0 1.8 10.1 15.0 22.0 15.3 7.9 9.2 6.2 3.2 2.1 1.4 0.6 0.7 1.1 0.8 0.5 0.7 0.8 0.4 0.0
14-Jun 0.0 2.3 13.2 16.5 21.8 15.8 8.0 6.0 6.0 2.7 2.1 1.2 1.3 0.5 0.5 0.6 0.2 0.3 0.3 0.3 0.1
15-Jun 0.0 1.4 11.9 21.5 18.4 17.4 11.7 6.2 4.0 2.5 1.6 0.7 0.7 0.7 0.2 0.2 0.3 0.2 0.2 0.1 0.0
16-Jun 0.0 1.1 7.4 17.5 17.1 12.0 11.7 10.2 7.0 4.2 3.3 2.7 1.5 1.2 0.8 0.4 0.6 0.5 0.6 0.1 0.1
17-Jun 0.0 0.8 4.3 13.0 17.8 13.3 11.5 9.5 6.6 7.2 4.2 2.6 2.6 2.3 1.4 0.9 0.5 0.7 0.4 0.4 0.1
        
18-Jun 0.0 0.8 4.0 9.4 14.8 18.1 14.0 9.6 7.5 5.7 4.9 3.9 2.4 1.5 1.0 1.1 0.7 0.6 0.1 0.0 0.0
19-Jun 0.0 0.6 2.6 8.5 13.1 14.1 18.4 11.1 9.1 7.6 3.3 2.9 3.5 1.3 1.4 1.2 1.0 0.4 0.0 0.0 0.0
20-Jun 0.0 0.7 2.9 5.4 8.1 10.8 10.7 14.3 10.1 10.4 6.7 4.1 6.2 4.4 1.8 1.2 1.2 0.6 0.2 0.2 0.0
21-Jun 0.1 0.8 4.5 11.9 13.5 13.1 12.3 9.9 8.7 6.4 6.1 3.2 2.8 3.5 1.3 0.8 0.3 0.3 0.2 0.0 0.0
22-Jun 0.0 0.5 8.2 14.8 15.3 12.8 11.4 9.5 7.6 6.2 3.8 3.4 3.2 1.4 1.0 0.2 0.5 0.1 0.0 0.0 0.0
23-Jun 0.0 2.7 11.7 17.4 19.5 12.6 9.8 7.5 4.9 4.5 3.4 2.0 0.9 1.2 0.6 0.4 0.4 0.2 0.1 0.0 0.0
24-Jun 0.0 0.5 4.3 14.4 17.4 14.4 10.9 7.6 8.5 7.5 3.8 2.6 2.6 2.0 0.9 0.5 0.8 0.4 0.2 0.6 0.1
25-Jun 0.0 0.7 6.2 20.7 22.0 14.0 9.9 6.6 6.4 4.0 2.4 1.6 2.2 1.1 0.8 0.5 0.5 0.2 0.2 0.2 0.1
26-Jun 0.0 0.9 5.5 18.3 23.6 15.0 10.4 5.9 6.0 5.6 2.2 1.6 2.0 1.3 0.7 0.5 0.2 0.4 0.2 0.1 0.0
27-Jun 0.0 1.3 6.5 15.1 18.3 14.5 11.3 8.6 6.9 7.1 2.9 2.0 2.0 2.3 0.6 0.3 0.0 0.1 0.0 0.0 0.0
       
28-Jun 0.0 1.8 10.4 18.9 20.8 13.8 9.3 7.4 3.8 5.3 2.9 1.8 1.2 1.6 0.4 0.4 0.1 0.0 0.0 0.0 0.0
29-Jun 0.0 2.1 12.0 19.9 21.9 14.1 9.3 7.1 3.9 4.0 2.7 1.0 0.9 0.7 0.3 0.1 0.1 0.0 0.0 0.0 0.0
30-Jun 0.0 0.8 4.4 9.8 16.5 14.8 12.5 9.9 7.3 6.5 7.2 3.6 1.3 2.3 1.6 0.7 0.4 0.0 0.2 0.1 0.0
1-Jul 0.1 2.1 10.1 14.8 14.5 17.8 12.9 8.7 6.4 2.5 3.5 2.4 1.2 0.8 1.1 0.6 0.4 0.1 0.0 0.0 0.0
2-Jul 0.0 0.5 6.8 15.5 17.7 12.4 12.0 10.9 8.3 4.9 2.7 2.8 3.0 0.9 0.7 0.4 0.1 0.5 0.0 0.0 0.0
       
3-Jul 0.0 0.8 6.8 19.9 18.6 14.1 11.7 10.3 6.2 4.0 2.4 1.5 1.8 1.1 0.4 0.2 0.3 0.0 0.0 0.0 0.0
4-Jul 0.1 1.3 8.0 15.6 17.5 12.8 14.0 9.7 6.7 4.9 2.4 2.5 2.3 0.8 0.3 0.5 0.3 0.1 0.0 0.0 0.0
5-Jul 0.1 2.9 12.0 16.7 16.3 16.5 11.6 7.0 5.3 3.3 3.1 2.3 1.2 0.4 0.4 0.3 0.2 0.1 0.1 0.0 0.0
6-Jul 0.0 3.3 11.2 18.4 20.1 17.7 8.5 6.3 3.9 2.7 4.3 1.6 0.8 0.6 0.4 0.1 0.1 0.1 0.0 0.1 0.0
7-Jul 0.0 2.8 11.1 15.7 16.2 16.5 13.1 6.6 5.2 3.5 2.7 3.2 1.2 0.9 0.5 0.5 0.1 0.1 0.0 0.0 0.0
       
8-Jul 0.0 2.2 9.6 16.3 16.9 13.1 13.4 9.8 5.9 4.0 2.5 2.5 2.1 0.7 0.4 0.2 0.5 0.1 0.0 0.0 0.0
9-Jul 0.0 1.1 5.1 11.7 13.0 13.3 10.3 13.8 9.6 7.7 5.3 3.0 2.2 1.5 0.7 0.8 0.5 0.3 0.0 0.1 0.0
10-Jul 0.0 1.1 6.3 20.9 17.6 14.2 12.2 9.0 7.7 4.5 2.3 1.6 0.3 0.9 0.5 0.2 0.0 0.3 0.2 0.0 0.0
11-Jul 0.0 1.2 8.6 17.3 16.5 14.2 11.9 8.9 8.2 6.0 2.9 2.1 1.1 0.5 0.3 0.0 0.1 0.1 0.0 0.1 0.0
12-Jul 0.0 1.4 7.6 16.4 17.0 16.4 15.9 9.5 5.6 4.8 2.7 1.3 0.4 0.4 0.4 0.4 0.0 0.0 0.0 0.0 0.0
       
13-Jul 0.0 2.8 11.6 17.7 18.4 14.9 14.4 6.3 6.6 3.8 1.5 1.5 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14-Jul 0.0 3.8 19.5 23.3 20.6 15.5 8.3 5.7 3.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

-continued-
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Appendix A10.–Page 3 of 3. 
                    Range (m)                   
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
       
15-Jul 0.0 5.5 22.6 21.2 17.8 10.4 8.6 6.7 5.2 1.2 0.5 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16-Jul 0.0 2.1 7.3 15.6 20.6 17.0 10.6 11.4 5.8 2.5 5.1 1.0 0.7 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17-Jul 0.0 1.4 10.9 25.1 18.6 13.7 8.3 8.9 5.1 3.9 2.5 0.5 0.6 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
       
18-Jul 0.0 2.0 12.5 16.9 16.4 17.0 10.7 9.0 6.1 3.5 2.7 1.2 0.7 0.7 0.4 0.1 0.0 0.0 0.0 0.0 0.0
19-Jul 0.0 2.9 12.7 28.0 20.0 14.3 8.6 4.7 3.4 2.3 1.5 0.9 0.6 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
20-Jul 0.0 2.1 12.4 24.9 19.7 14.5 8.1 7.0 4.8 2.4 2.0 1.6 0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0
21-Jul 0.1 3.3 13.5 21.7 16.6 11.6 9.6 5.7 5.1 3.6 3.0 2.4 2.2 1.0 0.0 0.4 0.1 0.0 0.0 0.0 0.0
22-Jul 0.0 6.3 17.8 26.2 16.4 9.5 8.3 4.5 3.8 3.4 1.1 0.7 1.0 0.6 0.3 0.1 0.0 0.0 0.0 0.0 0.0
       
23-Jul 0.0 2.7 14.2 22.2 18.0 14.5 8.1 5.4 4.7 3.4 2.4 1.8 1.1 0.6 0.3 0.1 0.3 0.3 0.0 0.0 0.0
24-Jul 0.0 3.9 19.5 25.2 16.8 11.8 5.6 5.7 4.4 2.4 1.5 1.4 0.7 0.2 0.4 0.1 0.1 0.0 0.2 0.0 0.0
25-Jul 0.0 2.3 14.6 21.1 17.0 11.1 6.9 7.8 6.2 3.1 3.1 2.3 1.1 0.9 0.9 0.4 0.3 0.3 0.5 0.1 0.1
26-Jul 0.1 3.3 16.4 24.3 15.4 13.5 5.3 4.3 5.2 3.7 1.8 2.0 2.2 0.9 0.2 0.3 0.1 0.6 0.4 0.1 0.0
27-Jul 0.0 2.9 12.6 21.3 18.1 13.0 9.5 5.7 4.5 4.5 2.1 1.4 1.7 0.8 0.4 0.7 0.4 0.1 0.0 0.2 0.0
       
28-Jul 0.0 5.1 15.3 18.0 21.6 11.1 7.6 6.5 3.4 4.2 2.5 1.1 1.2 0.6 0.6 0.6 0.2 0.1 0.1 0.1 0.0
29-Jul 0.0 3.9 16.7 20.9 21.2 11.0 9.0 5.5 2.7 3.4 2.2 0.8 0.7 0.9 0.6 0.2 0.1 0.0 0.0 0.0 0.0
30-Jul 0.0 3.0 19.6 27.9 18.6 12.0 6.7 5.1 2.9 2.3 0.7 0.4 0.4 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0
31-Jul 0.0 2.0 8.4 15.5 12.9 10.8 14.3 7.9 7.5 5.9 4.3 2.1 1.5 1.9 1.6 0.6 0.9 1.3 0.6 0.1 0.0
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Appendix A11.–The number of minutes per hour the oscilloscope was monitored at the Miles Lake sonar site, Copper River north bank, 2006. 

                       Hour                         
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

        
12-May      30 30 30 30 30 30 30 30 
13-May      30 30 30 30 30 30 30 30 
14-May      30 30 30 30 30 30 30 30 
15-May      30 30 30 30 30 30 30 30 

        
16-May      30 30 30 30 30 30 30 30 
17-May      30 30 30 30 30 30 30 30 
18-May      30 30 30 30 30 30 30 30 
19-May      30 30 30 30 30 30 30 30 
20-May      30 30 30 30 30 30 30 30 

        
21-May      30 30 30 30 30 30 30 30 
22-May      30 30 30 30 30 30 30 30 
23-May      30 30 30 30 30 30 30 30 
24-May      30 30 30 30 30 30 30 30 
25-May 30     30 30 30  30 30

        
26-May 30     30 30 30  30 30
27-May 30     30 30 30  30 30
28-May 30     30 30 30  30 30
29-May 30     30 30 30  30 30
30-May 30     30 30 30  30 30

        
31-May 30     30 30 30  30 30
1-Jun 30     30 30 30  30 30
2-Jun 30     30 30 30  30 30
3-Jun 30     30 30 30  30 30
4-Jun 30     30 30 30  30 30

        
5-Jun 30     30 30 30  30 30
6-Jun 30     30 30 30  30 30
7-Jun 30     30 30 30  30 30
8-Jun 30     30 30 30  30 30
9-Jun 30     30 30 30  30 30

                                 

-continued-
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                       Hour                         
Date 0 1  2  3  4  5 6 7 8 9 10 11 12 13  14  15 16 17 18 19 20 21 22 23 

                         
10-Jun 30     30     30   30   30     30   
11-Jun 30     30     30   30   30     30   
12-Jun 30     30     30   30   30     30   
13-Jun 30     30     30   30   30     30   
14-Jun 30     30     30   30   30     30   

                         
15-Jun 30     30     30   30   30     30   
16-Jun 30     30     30   30   30     30   
17-Jun 30    30      30   30   30     30   
18-Jun 30     30     30   30   30     30   
19-Jun 30     30     30   30   30     30   

                         
20-Jun 30     30     30   30   30     30   
21-Jun 30     30     30   30   30     30   
22-Jun 30     30     30   30   30     30   
23-Jun 30     30     30   30   30     30   
24-Jun 30     30     30   30   30     30   

                         
25-Jun 30     30     30   30   30     30   
26-Jun 30     30     30   30   30     30   
27-Jun 30     30     30   30   30     30   
28-Jun 30     30     30   30   30     30   
29-Jun 30     30     30   30   30     30   

                         
30-Jun 30     30     30   30   30     30   
1-Jul 30     30     30   30   30     30   
2-Jul 30     30     30   30   30     30   
3-Jul 30     30     30   30   30     30   
4-Jul 30     30     30   30   30     30   

                         
5-Jul 30     30     30   30   30     30   
6-Jul 30     30     30   30   30     30   
7-Jul 30     30     30   30   30     30   
8-Jul 30     30     30   30   30     30   
9-Jul 30     30     30   30   30     30   

                                                  

-continued-
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                       Hour                         
Date 0 1  2  3  4  5 6 7 8 9 10 11 12 13  14  15 16 17 18 19 20 21 22 23 

                         
10-Jul 30     30     30   30   30     30   
11-Jul 30     30     30   30   30     30   
12-Jul 30     30     30   30   30     30   
13-Jul 30     30     30   30   30     30   
14-Jul 30     30     30   30   30     30   

                         
15-Jul 30     30     30   30   30     30   
16-Jul 30     30     30   30   30     30   
17-Jul 30     30     30   30   30     30   
18-Jul 30     30     30   30   30     30   
19-Jul 30     30     30   30   30     30   

                         
20-Jul 30     30     30   30   30     30   
21-Jul 30     30     30   30   30     30   
22-Jul 30     30     30   30   30     30   
23-Jul 30     30     30   30   30     30   
24-Jul 30     30     30   30   30     30   

                         
25-Jul 30     30     30   30   30     30   
26-Jul 30     30     30   30   nd     30   
27-Jul 30     30     30   30   30     30   
28-Jul 30     30     30   30   30     30   
29-Jul 30     30     30   30   30     30   

                         
30-Jul 30     30     30   30   30     30   
31-Jul 30     30     30   30   30     30   
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Appendix A12.–Escapement during visual monitoring of the oscilloscope by hour at the Miles Lake sonar site, Copper River north bank, 2006. 

                       Hour                         
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

        
12-May      0 0 0 0 0 0 0 0 
13-May      0 1 1 0 0 0 1 0 
14-May      0 0 1 1 0 1 1 0
15-May      2 1 2 1 1 1 3 1

        
16-May      3 3 5 2 0 0 0 0
17-May      3 1 3 6 2 1 1 0
18-May      1 0 1 0 0 0 1 0
19-May      0 0 0 0 0 1 1 1
20-May      1 1 2 1 2 3 0 2

        
21-May      0 0 0 0 0 0 0 0
22-May      0 0 0 0 0 0 0 0
23-May      1 0 0 1 0 0 0 0
24-May      0 0 1 0 0 0 0 0
25-May 0     0 0 0  2 0

        
26-May 0     0 0 0  1 1
27-May 0     0 1 1  2 4
28-May 0     6 3 19  16 7
29-May 21     31 17 29  28 31
30-May 31     144 81 195  46 37

        
31-May 78     90 573 433  120 141
1-Jun 275     140 120 156  175 52
2-Jun 327     261 237 206  105 93
3-Jun 313     61 160 309  67 54
4-Jun 234     127 71 140  122 105

        
5-Jun 49     46 60 83  119 77
6-Jun 32     57 61 44  160 63
7-Jun 16     27 39 27  42 47
8-Jun 26     25 12 41  55 31
9-Jun 18     17 14 61  63 47

                                 

-continued-
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                       Hour                         
Date 0 1  2  3  4  5 6 7 8 9 10 11 12 13  14  15 16 17 18 19 20 21 22 23 

                         
10-Jun 19     22     27   45   83     61   
11-Jun 29     48     26   12   65     37   
12-Jun 5     34     15   17   25     34   
13-Jun 10     20     11   9   39     19   
14-Jun 13     6     12   6   44     30   

                         
15-Jun 13     27     25   33   30     36   
16-Jun 7     7     24   7   23     47   
17-Jun 10    8      38   32   26     10   
18-Jun 24     9     44   23   28     65   
19-Jun 28     16     40   13   67     24   

                         
20-Jun 6     22     33   37   8     34   
21-Jun 6     10     36   22   15     38   
22-Jun 8     10     40   29   0     5   
23-Jun 21     7     17   22   9     8   
24-Jun 11     23     16   5   2     21   

                         
25-Jun 13     51     19   14   29     44   
26-Jun 10     4     1   4   9     9   
27-Jun 1     15     10   13   18     25   
28-Jun 5     10     35   4   9     62   
29-Jun 26     11     20   10   12     26   

                         
30-Jun 7     14     23   7   8     13   
1-Jul 8     17     12   9   4     33   
2-Jul 4     18     22   46   13     45   
3-Jul 25     49     7   15   7     6   
4-Jul 11     22     5   8   8     54   

                         
5-Jul 12     67     44   18   57     55   
6-Jul 65     4     17   11   18     20   
7-Jul 11     27     5   14   6     6   
8-Jul 9     22     15   8   6     71   
9-Jul 35     30     4   31   28     26   

                                                  

-continued-
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                       Hour                         
Date 0 1  2  3  4  5 6 7 8 9 10 11 12 13  14  15 16 17 18 19 20 21 22 23 

                         
10-Jul 16     13     31   9   4     39   
11-Jul 40     106     23   36   32     92   
12-Jul 39     54     31   46   27     19   
13-Jul 49     38     24   28   7     38   
14-Jul 72     41     21   63   5     10   

                         
15-Jul 54     44     20   31   11     18   
16-Jul 21     28     5   13   12     15   
17-Jul 30     5     7   5   16     36   
18-Jul 14     21     31   30   20     41   
19-Jul 9     16     15   55   12     60   

                         
20-Jul 44     11     36   177   20     181   
21-Jul 111     16     32   33   55     13   
22-Jul 63     17     26   8   15     27   
23-Jul 35     15     63   97   16     12   
24-Jul 11     51     32   67   23     51   

                         
25-Jul 20     74     69   22   56     14   
26-Jul 24     15     20   23   nd     44   
27-Jul 16     24     8   8   20     49   
28-Jul 45     15     67   33   52     117   
29-Jul 98     77     42   33   70     80   

                         
30-Jul 71     56     40   49   18     70   
31-Jul 67     49     11   7   6     40   
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Appendix A13.–Expanded hourly and daily visual sonar counts at the Miles Lake sonar site, Copper River north bank, 2006. 

                       Hour                          
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 TOTAL DAILY

        
12-May       0 0 0 0 0 0 0 0 0 0
13-May       0 2 2 0 0 0 2 0 6 18
14-May       0 0 2 2 0 2 2 0 8 24
15-May       4 2 4 2 2 2 6 2 24 72

        
16-May       6 6 10 4 0 0 0 0 26 78
17-May       6 2 6 12 4 2 2 0 34 102
18-May       2 0 2 0 0 0 2 0 6 18
19-May       0 0 0 0 0 2 2 2 6 18
20-May       2 2 4 2 4 6 0 4 24 72

        
21-May       0 0 0 0 0 0 0 0 0 0
22-May       0 0 0 0 0 0 0 0 0 0
23-May       2 0 0 2 0 0 0 0 4 12
24-May       0 0 2 0 0 0 0 0 2 6
25-May 0     0 0 0  4 0 4 16

        
26-May 0     0 0 0  2 2 4 16
27-May 0     0 2 2  4 8 16 64
28-May 0     12 6 38  32 14 102 408
29-May 42     62 34 58  56 62 314 1,256
30-May 62     288 162 390  92 74 1,068 4,272

        
31-May 156     180 1,146 866  240 282 2,870 11,480
1-Jun 550     280 240 312  350 104 1,836 7,344
2-Jun 654     522 474 412  210 186 2,458 9,832
3-Jun 626     122 320 618  134 108 1,928 7,712
4-Jun 468     254 142 280  244 210 1,598 6,392

        
5-Jun 98     92 120 166  238 154 868 3,472
6-Jun 64     114 122 88  320 126 834 3,336
7-Jun 32     54 78 54  84 94 396 1,584
8-Jun 52     50 24 82  110 62 380 1,520
9-Jun 36     34 28 122  126 94 440 1,760

                                   

-continued-
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                       Hour                           
Date 0 1  2  3  4  5  6 7 8 9 10 11 12 13 14 15  16  17 18 19 20 21 22 23 TOTAL DAILY 

                           
10-Jun 38     44     54   90   166     122   514 2,056 
11-Jun 58     96     52   24   130     74   434 1,736 
12-Jun 10     68     30   34   50     68   260 1,040 
13-Jun 20     40     22   18   78     38   216 864 
14-Jun 26     12     24   12   88     60   222 888 

                           
15-Jun 26     54     50   66   60     72   328 1,312 
16-Jun 14     14     48   14   46     94   230 920 
17-Jun 20    16      76   64   52     20   248 992 
18-Jun 48     18     88   46   56     130   386 1,544 
19-Jun 56     32     80   26   134     48   376 1,504 

                           
20-Jun 12     44     66   74   16     68   280 1,120 
21-Jun 12     20     72   44   30     76   254 1,016 
22-Jun 16     20     80   58   0     10   184 736 
23-Jun 42     14     34   44   18     16   168 672 
24-Jun 22     46     32   10   4     42   156 624 

                           
25-Jun 26     102     38   28   58     88   340 1,360 
26-Jun 20     8     2   8   18     18   74 296 
27-Jun 2     30     20   26   36     50   164 656 
28-Jun 10     20     70   8   18     124   250 1,000 
29-Jun 52     22     40   20   24     52   210 840 

                           
30-Jun 14     28     46   14   16     26   144 576 
1-Jul 16     34     24   18   8     66   166 664 
2-Jul 8     36     44   92   26     90   296 1,184 
3-Jul 50     98     14   30   14     12   218 872 
4-Jul 22     44     10   16   16     108   216 864 

                           
5-Jul 24     134     88   36   114     110   506 2,024 
6-Jul 130     8     34   22   36     40   270 1,080 
7-Jul 22     54     10   28   12     12   138 552 
8-Jul 18     44     30   16   12     142   262 1,048 
9-Jul 70     60     8   62   56     52   308 1,232 

                                                      

-continued-
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                       Hour                           
Date 0 1  2  3  4  5  6 7 8 9 10 11 12 13 14 15  16 17 18 19 20 21 22 23 TOTAL DAILY 

                           
10-Jul 32     26     62   18   8     78   224 896 
11-Jul 80     212     46   72   64     184   658 2,632 
12-Jul 78     108     62   92   54     38   432 1,728 
13-Jul 98     76     48   56   14     76   368 1,472 
14-Jul 144     82     42   126   10     20   424 1,696 

                           
15-Jul 108     88     40   62   22     36   356 1,424 
16-Jul 42     56     10   26   24     30   188 752 
17-Jul 60     10     14   10   32     72   198 792 
18-Jul 28     42     62   60   40     82   314 1,256 
19-Jul 18     32     30   110   24     120   334 1,336 

                           
20-Jul 88     22     72   354   40     362   938 3,752 
21-Jul 222     32     64   66   110     26   520 2,080 
22-Jul 126     34     52   16   30     54   312 1,248 
23-Jul 70     30     126   194   32     24   476 1,904 
24-Jul 22     102     64   134   46     102   470 1,880 

                           
25-Jul 40     148     138   44   112     28   510 2,040 
26-Jul 48     30     40   46   nd     88   252 1,210 
27-Jul 32     48     16   16   40     98   250 1,000 
28-Jul 90     30     134   66   104     234   658 2,632 
29-Jul 196     154     84   66   140     160   800 3,200 

                           
30-Jul 142     112     80   98   36     140   608 2,432 
31-Jul 134     98     22   14   12     80   360 1,440 

                                                   
Total 5,642 0 0 0 16 4,880 0 0 22 14 5,524 24 10 6,296 16 8 4,632 0 0 0 0 5,640 0 0 32,724 130,958 
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Appendix A14.–Copper River south bank sonar counts by hour at the Miles Lake sonar site, May 20–July 31, 2006. 

                        Hour                           
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total
         
20-May nd nd nd nd nd nd nd nd nd nd nd nd nd 0 0 0 0 nd nd nd nd nd nd nd 0
21-May nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd
22-May nd nd nd nd nd nd nd nd nd nd nd nd nd nd 0 0 0 0 0 0 0 0 nd nd 0
23-May nd nd nd nd nd nd nd nd nd nd 6 0 0 0 0 12 6 18 nd nd nd nd nd nd 126a

24-May nd nd nd nd nd nd nd nd 12 12 12 0 6 12 18 12 48 42 36 48 66 54 18 18 621a

         
25-May 54 30 78 48 0 6 6 9 24 0 12 24 60 78 108 84 90 54 66 192 240 72 108 180 1,623
26-May 126 138 54 102 90 24 54 84 30 90 60 48 156 138 150 126 120 216 128 84 90 174 210 198 2,690
27-May 216 174 228 78 198 108 150 204 246 210 264 198 288 216 330 144 174 468 270 204 342 276 384 156 5,526
28-May 246 264 264 222 198 276 144 210 270 342 306 444 264 330 234 252 192 318 402 432 336 258 414 684 7,302
29-May 390 516 516 504 372 444 504 378 228 750 744 780 564 546 948 1,008 912 738 834 1,110 1,050 1,176 870 852 16,734
         
30-May 810 720 1,032 798 384 1,002 816 924 1,152 1,644 1,674 498 1,062 1,344 1,278 1,626 2,076 1,752 2,010 1,392 1,842 1,620 1,632 762 29,850
31-May 1,326 1,476 1,302 1,350 1,854 1,902 1,374 2,178 1,998 1,404 1,314 2,202 1,200 1,002 2,394 2,112 2,490 438 2,310 984 1,962 1,776 1,956 1,932 40,236
1-Jun 1,086 1,584 552 1,254 2,004 1,998 1,806 1,824 1,950 2,016 2,766 2,250 1,206 1,002 2,610 2,274 960 2,736 1,716 2,184 2,112 2,274 2,106 1,524 43,794
2-Jun 1,476 924 1,764 1,122 1,080 1,578 726 1,788 1,680 1,368 1,902 2,082 2,106 1,848 2,160 2,172 1,446 1,620 1,992 2,298 1,560 576 1,086 1,548 37,902
3-Jun 1,824 1,236 1,314 1,392 1,308 1,824 1,800 1,980 2,562 2,256 2,556 2,136 2,124 1,092 1,824 1,746 2,064 2,484 1,428 2,790 2,004 1,758 1,578 1,428 44,508
         
4-Jun 822 1,062 846 834 696 1,038 948 1,128 1,308 2,070 2,484 2,046 1,860 1,014 1,740 1,014 522 1,206 1,326 972 1,026 576 960 888 28,386
5-Jun 570 642 414 414 588 798 528 252 438 546 198 582 378 678 462 948 252 786 510 762 882 540 258 696 13,122
6-Jun 486 474 384 642 330 576 786 648 480 600 864 876 666 690 792 840 576 606 714 864 864 672 942 786 16,158
7-Jun 498 642 450 378 696 636 780 600 528 408 402 588 786 498 504 678 702 846 756 660 756 954 870 714 15,330
8-Jun 606 582 816 594 588 588 630 600 84 468 378 252 204 624 582 102 798 714 624 330 804 672 420 630 12,690
         
9-Jun 768 516 486 384 438 474 528 492 408 528 534 270 138 468 480 474 474 372 444 474 144 510 402 510 10,716
10-Jun 510 456 294 696 552 648 540 330 510 552 642 750 564 300 828 624 762 642 654 750 804 804 606 486 14,304
11-Jun 498 414 462 492 546 378 414 498 426 360 384 372 660 582 336 336 432 294 372 282 330 264 330 288 9,750
12-Jun 318 354 168 84 156 336 414 258 342 360 264 360 150 204 390 486 366 480 234 348 366 420 342 360 7,560
13-Jun 534 396 192 384 366 240 378 426 522 486 504 318 372 378 480 504 456 534 426 486 510 582 480 498 10,452
         
14-Jun 516 432 462 342 294 420 594 732 738 648 666 942 594 528 660 762 888 540 504 732 720 1,008 804 936 15,462
15-Jun 462 528 570 540 768 582 576 924 978 924 738 1,476 882 708 906 924 822 624 792 936 612 504 762 882 18,420
16-Jun 306 240 288 288 264 300 432 564 444 306 420 438 558 528 468 306 354 606 270 528 786 534 408 324 9,960
                                   

-continued-
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                        Hour                           
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total
          
17-Jun 552 456 420 294 162 216 180 414 342 318 264 204 390 522 372 648 420 498 390 300 258 450 468 558 9,096
18-Jun 174 198 204 156 180 228 396 282 414 390 426 384 756 798 684 1,104 600 1,122 504 324 354 564 210 456 10,908
19-Jun 408 288 222 396 468 624 768 1,836 792 678 528 378 1,056 660 840 1,014 1,116 606 534 990 618 510 456 594 16,380
20-Jun 510 342 1,026 636 588 666 426 318 384 390 306 390 564 624 648 774 762 432 624 576 786 828 552 456 13,608
21-Jun 456 618 450 570 450 408 702 834 504 510 690 618 606 696 468 510 474 690 696 744 840 816 564 456 14,370
         
22-Jun 528 402 480 486 294 264 324 540 558 768 816 1,812 702 960 660 660 606 894 396 420 552 528 594 486 14,730
23-Jun 462 384 612 396 444 300 450 732 450 384 474 174 276 438 528 438 480 444 306 282 360 312 384 246 9,756
24-Jun 318 276 348 222 348 378 198 420 402 456 234 348 312 348 300 570 384 480 120 378 180 336 690 612 8,658
25-Jun 606 660 498 270 540 558 438 498 744 750 618 486 432 672 660 582 504 366 438 462 384 648 504 528 12,846
26-Jun 432 738 552 420 402 336 444 450 312 456 348 492 318 510 414 696 528 438 306 384 336 576 396 378 10,662
         
27-Jun 348 288 468 288 276 168 330 180 276 138 270 408 168 402 402 324 342 378 246 330 348 336 468 432 7,614
28-Jun 312 384 390 348 234 324 330 324 228 390 444 402 342 390 648 432 312 474 384 426 252 390 270 192 8,622
29-Jun 246 432 420 372 414 378 246 468 324 450 468 582 426 384 366 360 450 468 324 336 156 294 258 294 8,916
30-Jun 282 306 186 186 216 180 198 204 144 354 204 402 372 612 414 372 324 318 330 456 336 276 342 480 7,494
1-Jul 408 372 318 216 114 222 342 318 354 390 444 426 330 438 480 534 402 492 570 258 330 300 450 396 8,904
         
2-Jul 492 450 300 360 786 294 660 312 306 300 516 420 480 450 366 690 648 684 372 498 396 246 570 444 11,040
3-Jul 720 450 546 312 270 300 510 360 468 432 618 564 498 744 684 1,158 606 498 966 330 450 450 588 630 13,152
4-Jul 654 354 240 444 294 306 306 444 396 336 330 390 342 300 420 438 432 498 504 330 426 456 336 336 9,312
5-Jul 456 318 168 354 102 168 354 234 288 426 252 204 246 390 324 270 102 180 408 306 366 342 294 420 6,972
6-Jul 198 264 372 324 492 336 354 240 246 360 480 462 498 732 348 570 516 144 462 396 360 186 258 162 8,760
         
7-Jul 366 222 354 306 240 192 234 186 234 180 156 264 168 336 204 546 258 216 336 186 234 180 450 300 6,348
8-Jul 312 300 162 180 222 126 132 198 120 150 156 198 144 150 252 252 264 192 144 150 162 186 288 132 4,572
9-Jul 66 156 114 234 120 198 138 198 222 234 222 354 510 246 360 444 318 192 480 258 240 528 246 258 6,336
10-Jul 300 288 426 456 330 348 462 324 360 390 354 480 342 462 282 342 486 618 516 276 486 522 366 486 9,702
11-Jul 378 504 384 318 240 498 426 378 270 504 468 390 252 408 342 348 654 180 474 252 156 240 294 420 8,778
         
12-Jul 168 366 258 180 210 240 210 270 312 330 306 282 384 414 444 282 552 600 348 390 462 786 882 420 9,096
13-Jul 948 654 246 168 432 186 198 174 486 570 258 426 480 288 408 306 1002 756 618 420 462 330 210 432 10,458
14-Jul 288 306 234 330 306 540 300 432 480 258 438 264 486 690 348 414 300 354 192 300 180 372 180 390 8,382
                                   

-continued-
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                        Hour                           
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total
         
15-Jul 1350 636 306 516 270 162 372 258 270 156 180 228 390 252 192 450 306 222 192 690 252 282 846 306 9,084
16-Jul 108 90 396 180 186 174 162 468 222 198 246 90 174 534 330 348 354 1,104 336 252 222 336 282 366 7,158
17-Jul 138 408 180 330 378 174 234 408 312 312 240 474 222 300 390 420 264 216 264 270 576 846 1,086 750 9,192
18-Jul 468 336 318 372 318 258 222 258 318 306 330 402 582 690 402 1,068 606 504 492 936 684 654 804 342 11,670
19-Jul 186 258 420 348 306 270 732 294 294 780 516 624 504 288 378 594 426 408 522 588 498 756 468 690 11,148
         
20-Jul 402 480 216 366 234 192 366 684 594 432 462 540 540 316 352 288 264 516 420 246 42 474 702 600 9,728
21-Jul 252 348 258 282 192 246 354 246 426 288 378 300 714 432 456 276 480 288 432 288 276 378 252 168 8,010
22-Jul 372 228 156 258 96 162 168 108 150 210 210 312 234 324 330 198 360 306 372 474 366 396 522 366 6,678
23-Jul 180 258 192 168 162 162 324 168 144 162 258 234 222 318 222 288 360 552 630 588 378 318 174 198 6,660
24-Jul 246 582 972 138 174 378 612 222 552 456 402 204 654 300 696 540 402 312 486 396 384 402 228 312 10,050
         
25-Jul 384 390 360 330 288 72 66 426 312 570 258 222 138 342 330 348 450 414 246 258 318 318 606 516 7,962
26-Jul 210 204 270 204 168 318 168 156 228 126 756 222 336 150 150 162 120 162 366 336 372 786 432 234 6,636
27-Jul 330 234 204 258 174 228 120 180 276 210 222 234 246 186 318 180 300 288 168 288 354 552 246 138 5,934
28-Jul 180 204 276 162 102 228 228 246 198 186 360 234 282 348 468 360 540 528 528 384 366 240 426 252 7,326
29-Jul 390 336 312 276 258 276 498 492 222 240 420 312 480 570 408 600 558 408 426 654 276 420 324 138 9,294
         
30-Jul 288 408 288 330 468 240 594 294 588 390 240 132 318 264 390 174 222 252 252 228 420 372 150 228 7,530
31-Jul 180 282 108 168 114 420 264 132 192 246 102 174 138 180 240 234 552 306 186 612 462 390 204 108 5,994
          
Total 31,500 30,258 28,566 26,850 26,832 29,118 30,468 33,639 33,072 34,908 36,762 37,074 34,902 34,666 39,400 41,172 38,388 39,132 37,124 38,088 36,924 37,962 37,266 34,386 828,748
a Expanded count. 
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Appendix A15.–Copper River south bank 10-min sonar counts by range at the Miles Lake sonar site, May 20–July 31, 2006. 
                      Range (m)                     
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
20-May 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22-May 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-May 4 0 0 2 1 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
24-May 3 10 10 10 10 7 4 3 0 4 0 1 1 0 0 0 0 0 0 0 0
25-May 3 14 11 27 38 48 40 15 15 5 6 4 5 4 3 6 0 0 1 0 0
      
26-May 0 6 22 47 51 51 53 47 31 17 12 3 15 13 7 8 2 3 2 1 0
27-May 0 9 37 93 85 85 88 92 94 91 64 54 15 11 10 13 5 4 4 0 0
28-May 0 9 96 174 194 151 127 103 68 57 70 63 41 18 13 4 2 3 1 0 0
29-May 0 58 743 833 505 241 149 113 46 37 35 64 51 27 17 9 10 3 3 0 0
30-May 0 82 1,201 1,401 774 385 293 199 137 111 143 138 76 62 16 13 29 16 11 5 0
      
31-May 1 206 1,506 1,626 1,050 621 524 342 226 175 257 249 81 67 34 50 55 16 16 7 1
1-Jun 1 75 1,594 2,413 1,438 680 461 304 193 145 148 171 120 68 29 17 32 15 10 3 1
2-Jun 0 264 1,695 1,566 900 435 334 250 143 137 126 142 88 79 30 25 36 22 12 19 4
3-Jun 0 131 1,595 2,332 1,397 708 417 270 143 98 139 129 64 72 21 27 34 28 12 4 4
4-Jun 3 66 602 889 657 488 313 310 264 177 97 126 88 69 41 17 10 9 10 5 0
      
5-Jun 2 38 335 445 357 366 275 129 129 135 95 70 50 56 37 12 12 6 2 3 0
6-Jun 1 48 584 727 527 438 239 145 162 112 69 45 72 66 44 15 7 9 6 0 0
7-Jun 0 27 595 721 483 263 164 129 91 48 46 70 36 20 10 14 7 4 6 3 1
8-Jun 0 30 523 581 337 203 121 102 40 42 51 51 31 31 6 14 14 10 3 1 1
9-Jun 1 20 293 443 307 189 145 96 43 49 60 60 33 33 9 7 11 7 3 3 1
      
10-Jun 1 19 330 567 461 313 162 140 114 67 57 50 44 23 14 8 8 10 3 1 0
11-Jun 0 17 268 481 329 308 174 77 78 69 53 33 33 20 20 17 7 5 9 4 0
12-Jun 0 22 182 372 373 214 140 87 50 28 27 24 22 25 21 11 9 11 2 2 0
13-Jun 0 62 347 445 482 312 163 88 48 26 28 15 18 21 19 20 15 10 7 2 0
14-Jun 0 101 502 701 693 479 268 199 93 38 35 36 14 21 21 20 18 7 7 2 0
      
15-Jun 0 129 660 689 685 595 362 249 156 63 34 24 25 18 17 13 11 13 11 3 0
16-Jun 2 75 429 555 392 278 173 116 75 45 30 22 12 6 5 2 5 2 3 1 0
17-Jun 0 17 284 432 441 290 152 158 82 44 34 25 13 6 9 2 3 6 1 0 0
18-Jun 0 21 364 607 474 355 148 129 86 37 26 18 12 3 2 0 0 0 0 0 0
19-Jun 0 65 582 779 714 516 252 265 179 97 72 63 23 19 9 8 2 2 0 0 0
      
20-Jun 0 89 579 710 535 277 192 188 90 61 39 13 11 7 5 4 5 0 1 0 0
21-Jun 0 115 705 735 442 385 277 146 99 48 22 15 15 7 7 7 5 6 3 1 0
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106

Appendix A15.–Page 2 of 3. 
                      Range (m)                     
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
22-Jun 2 138 602 703 645 426 274 185 89 48 49 38 16 37 21 15 6 6 1 0 0
23-Jun 0 22 227 315 405 403 234 173 91 55 49 29 21 26 30 17 16 11 6 0 0
24-Jun 0 17 173 285 339 250 180 123 63 53 44 22 23 34 24 22 22 15 5 0 0
      
25-Jun 0 13 206 385 518 428 267 173 81 65 44 50 51 37 35 21 34 10 5 0 0
26-Jun 0 37 279 425 461 298 191 130 58 75 52 43 51 51 35 32 33 13 6 0 0
27-Jun 0 20 136 223 271 209 166 131 62 54 35 38 51 37 27 22 21 9 2 2 0
28-Jun 0 22 205 370 244 222 143 97 63 39 46 55 41 30 28 24 15 5 0 0 0
29-Jun 0 27 170 300 345 259 192 117 70 52 45 50 51 35 27 22 15 9 4 0 0
30-Jun 0 17 132 204 237 209 192 105 60 39 40 27 30 38 23 18 11 9 5 1 0
1-Jul 1 37 259 284 297 271 181 157 98 48 45 28 30 37 27 17 14 12 4 1 0
2-Jul 0 53 277 404 435 327 209 163 92 48 40 24 7 21 26 21 16 8 2 3 0
3-Jul 0 55 426 474 513 401 279 189 124 57 35 44 16 17 15 15 6 10 3 0 0
4-Jul 1 32 320 405 271 336 205 139 100 51 22 18 15 8 7 10 7 5 0 1 0
      
5-Jul 0 14 113 211 157 176 205 179 114 118 56 32 20 12 7 15 12 5 1 0 0
6-Jul 0 26 259 342 378 253 187 154 137 67 38 50 23 12 6 4 2 0 0 0 0
7-Jul 0 17 114 239 281 188 204 108 47 67 35 15 8 9 2 1 0 0 0 0 0
8-Jul 0 12 71 168 190 94 120 86 44 62 34 14 9 11 8 4 1 0 0 0 0
9-Jul 1 34 155 279 226 147 132 76 53 63 22 19 18 17 3 3 0 0 0 0 0
      
10-Jul 0 53 321 430 314 290 141 112 117 68 37 27 20 9 8 5 0 2 1 0 0
11-Jul 0 30 307 335 288 253 111 144 113 57 36 36 23 11 4 5 3 1 0 0 0
12-Jul 0 59 459 423 290 238 117 101 104 29 44 30 14 8 9 4 2 0 2 0 0
13-Jul 0 65 349 432 307 321 160 66 104 50 32 19 17 8 6 9 2 2 0 0 0
14-Jul 0 81 349 485 306 233 171 80 51 60 30 22 14 15 4 3 1 1 0 0 0
      
15-Jul 0 43 177 277 339 199 222 136 69 95 66 20 17 20 3 6 2 0 0 0 0
16-Jul 1 33 132 280 303 186 198 118 56 72 36 19 18 15 4 0 1 0 0 0 0
17-Jul 2 48 424 440 341 223 175 117 77 50 30 18 17 10 3 2 7 2 0 0 0
18-Jul 2 94 493 566 309 302 221 148 81 63 35 16 13 9 3 4 1 5 0 0 0
19-Jul 0 168 759 436 283 201 98 60 53 26 11 10 10 3 4 9 6 0 0 0 0

-continued-
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Appendix A15.–Page 3 of 3. 
                      Range (m)                     
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
20-Jul 0 80 476 324 197 206 113 78 55 50 26 19 20 14 19 20 12 9 4 0 0
21-Jul 0 41 336 272 227 211 137 94 85 48 34 17 18 10 8 11 6 5 2 0 0
22-Jul 0 35 312 256 218 152 70 41 45 25 21 15 21 6 10 12 10 7 1 0 0
23-Jul 0 25 254 198 208 167 99 70 60 43 28 39 33 18 31 15 21 12 4 0 0
24-Jul 0 39 256 338 307 270 191 133 116 51 65 55 44 31 59 38 28 30 3 0 0
      
25-Jul 0 24 257 280 229 241 141 82 58 35 26 26 17 8 14 14 18 19 2 0 0
26-Jul 0 33 212 363 169 167 134 66 35 29 14 13 10 11 5 7 4 2 3 0 0
27-Jul 0 15 183 323 144 144 138 57 31 26 14 5 4 5 2 1 5 0 0 0 0
28-Jul 0 38 304 305 178 204 112 79 58 37 30 15 12 12 13 14 11 5 3 0 0
29-Jul 0 30 338 367 249 240 158 94 75 32 28 23 20 12 20 23 7 8 12 0 0
      
30-Jul 0 15 160 241 183 197 170 108 87 78 44 21 13 17 12 11 20 12 15 4 0
31-Jul 0 32 147 307 196 116 129 61 45 26 20 2 6 8 3 1 2 2 5 1 0
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Appendix A16.–Copper River south bank 10-min sonar counts by range as percent of total at the Miles Lake sonar site, May 20–July 31, 2006. 
                      Range (m)                   
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
20-May 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22-May 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23-May 40.0 0.0 0.0 20.0 10.0 10.0 0.0 0.0 20.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24-May 4.8 15.9 15.9 15.9 15.9 11.1 6.3 4.8 0.0 6.3 0.0 1.6 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25-May 1.2 5.7 4.5 11.0 15.5 19.6 16.3 6.1 6.1 2.0 2.4 1.6 2.0 1.6 1.2 2.4 0.0 0.0 0.4 0.0 0.0
       
26-May 0.0 1.5 5.6 12.0 13.0 13.0 13.6 12.0 7.9 4.3 3.1 0.8 3.8 3.3 1.8 2.0 0.5 0.8 0.5 0.3 0.0
27-May 0.0 1.1 4.3 10.9 10.0 10.0 10.3 10.8 11.0 10.7 7.5 6.3 1.8 1.3 1.2 1.5 0.6 0.5 0.5 0.0 0.0
28-May 0.0 0.8 8.0 14.6 16.2 12.6 10.6 8.6 5.7 4.8 5.9 5.3 3.4 1.5 1.1 0.3 0.2 0.3 0.1 0.0 0.0
29-May 0.0 2.0 25.2 28.3 17.2 8.2 5.1 3.8 1.6 1.3 1.2 2.2 1.7 0.9 0.6 0.3 0.3 0.1 0.1 0.0 0.0
30-May 0.0 1.6 23.6 27.5 15.2 7.6 5.8 3.9 2.7 2.2 2.8 2.7 1.5 1.2 0.3 0.3 0.6 0.3 0.2 0.1 0.0
       
31-May 0.0 2.9 21.2 22.9 14.8 8.7 7.4 4.8 3.2 2.5 3.6 3.5 1.1 0.9 0.5 0.7 0.8 0.2 0.2 0.1 0.0
1-Jun 0.0 0.9 20.1 30.5 18.2 8.6 5.8 3.8 2.4 1.8 1.9 2.2 1.5 0.9 0.4 0.2 0.4 0.2 0.1 0.0 0.0
2-Jun 0.0 4.2 26.9 24.8 14.3 6.9 5.3 4.0 2.3 2.2 2.0 2.3 1.4 1.3 0.5 0.4 0.6 0.3 0.2 0.3 0.1
3-Jun 0.0 1.7 20.9 30.6 18.3 9.3 5.5 3.5 1.9 1.3 1.8 1.7 0.8 0.9 0.3 0.4 0.4 0.4 0.2 0.1 0.1
4-Jun 0.1 1.6 14.2 21.0 15.5 11.5 7.4 7.3 6.2 4.2 2.3 3.0 2.1 1.6 1.0 0.4 0.2 0.2 0.2 0.1 0.0
       
5-Jun 0.1 1.5 13.1 17.4 14.0 14.3 10.8 5.1 5.1 5.3 3.7 2.7 2.0 2.2 1.4 0.5 0.5 0.2 0.1 0.1 0.0
6-Jun 0.0 1.4 17.6 21.9 15.9 13.2 7.2 4.4 4.9 3.4 2.1 1.4 2.2 2.0 1.3 0.5 0.2 0.3 0.2 0.0 0.0
7-Jun 0.0 1.0 21.7 26.3 17.6 9.6 6.0 4.7 3.3 1.8 1.7 2.6 1.3 0.7 0.4 0.5 0.3 0.1 0.2 0.1 0.0
8-Jun 0.0 1.4 23.9 26.5 15.4 9.3 5.5 4.7 1.8 1.9 2.3 2.3 1.4 1.4 0.3 0.6 0.6 0.5 0.1 0.0 0.0
9-Jun 0.1 1.1 16.2 24.4 16.9 10.4 8.0 5.3 2.4 2.7 3.3 3.3 1.8 1.8 0.5 0.4 0.6 0.4 0.2 0.2 0.1
       
10-Jun 0.0 0.8 13.8 23.7 19.3 13.1 6.8 5.9 4.8 2.8 2.4 2.1 1.8 1.0 0.6 0.3 0.3 0.4 0.1 0.0 0.0
11-Jun 0.0 0.8 13.4 24.0 16.4 15.4 8.7 3.8 3.9 3.4 2.6 1.6 1.6 1.0 1.0 0.8 0.3 0.2 0.4 0.2 0.0
12-Jun 0.0 1.4 11.2 22.9 23.0 13.2 8.6 5.4 3.1 1.7 1.7 1.5 1.4 1.5 1.3 0.7 0.6 0.7 0.1 0.1 0.0
13-Jun 0.0 2.9 16.3 20.9 22.7 14.7 7.7 4.1 2.3 1.2 1.3 0.7 0.8 1.0 0.9 0.9 0.7 0.5 0.3 0.1 0.0
14-Jun 0.0 3.1 15.4 21.5 21.3 14.7 8.2 6.1 2.9 1.2 1.1 1.1 0.4 0.6 0.6 0.6 0.6 0.2 0.2 0.1 0.0
       
15-Jun 0.0 3.4 17.6 18.3 18.2 15.8 9.6 6.6 4.2 1.7 0.9 0.6 0.7 0.5 0.5 0.3 0.3 0.3 0.3 0.1 0.0
16-Jun 0.1 3.4 19.3 24.9 17.6 12.5 7.8 5.2 3.4 2.0 1.3 1.0 0.5 0.3 0.2 0.1 0.2 0.1 0.1 0.0 0.0
17-Jun 0.0 0.9 14.2 21.6 22.1 14.5 7.6 7.9 4.1 2.2 1.7 1.3 0.7 0.3 0.5 0.1 0.2 0.3 0.1 0.0 0.0
18-Jun 0.0 0.9 16.0 26.6 20.8 15.6 6.5 5.7 3.8 1.6 1.1 0.8 0.5 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
19-Jun 0.0 1.8 16.0 21.4 19.6 14.1 6.9 7.3 4.9 2.7 2.0 1.7 0.6 0.5 0.2 0.2 0.1 0.1 0.0 0.0 0.0
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Appendix A16.–Page 2 of 3. 
           Range (m)          
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
20-Jun 0.0 3.2 20.6 25.3 19.1 9.9 6.8 6.7 3.2 2.2 1.4 0.5 0.4 0.2 0.2 0.1 0.2 0.0 0.0 0.0 0.0
21-Jun 0.0 3.8 23.2 24.2 14.5 12.7 9.1 4.8 3.3 1.6 0.7 0.5 0.5 0.2 0.2 0.2 0.2 0.2 0.1 0.0 0.0
22-Jun 0.1 4.2 18.2 21.3 19.5 12.9 8.3 5.6 2.7 1.5 1.5 1.2 0.5 1.1 0.6 0.5 0.2 0.2 0.0 0.0 0.0
23-Jun 0.0 1.0 10.7 14.8 19.0 18.9 11.0 8.1 4.3 2.6 2.3 1.4 1.0 1.2 1.4 0.8 0.8 0.5 0.3 0.0 0.0
24-Jun 0.0 1.0 10.2 16.8 20.0 14.8 10.6 7.3 3.7 3.1 2.6 1.3 1.4 2.0 1.4 1.3 1.3 0.9 0.3 0.0 0.0
       
25-Jun 0.0 0.5 8.5 15.9 21.4 17.7 11.0 7.1 3.3 2.7 1.8 2.1 2.1 1.5 1.4 0.9 1.4 0.4 0.2 0.0 0.0
26-Jun 0.0 1.6 12.3 18.7 20.3 13.1 8.4 5.7 2.6 3.3 2.3 1.9 2.2 2.2 1.5 1.4 1.5 0.6 0.3 0.0 0.0
27-Jun 0.0 1.3 9.0 14.7 17.9 13.8 10.9 8.6 4.1 3.6 2.3 2.5 3.4 2.4 1.8 1.5 1.4 0.6 0.1 0.1 0.0
28-Jun 0.0 1.3 12.4 22.4 14.8 13.5 8.7 5.9 3.8 2.4 2.8 3.3 2.5 1.8 1.7 1.5 0.9 0.3 0.0 0.0 0.0
29-Jun 0.0 1.5 9.5 16.8 19.3 14.5 10.7 6.5 3.9 2.9 2.5 2.8 2.8 2.0 1.5 1.2 0.8 0.5 0.2 0.0 0.0
       
30-Jun 0.0 1.2 9.4 14.6 17.0 15.0 13.7 7.5 4.3 2.8 2.9 1.9 2.1 2.7 1.6 1.3 0.8 0.6 0.4 0.1 0.0
1-Jul 0.1 2.0 14.0 15.4 16.1 14.7 9.8 8.5 5.3 2.6 2.4 1.5 1.6 2.0 1.5 0.9 0.8 0.6 0.2 0.1 0.0
2-Jul 0.0 2.4 12.7 18.6 20.0 15.0 9.6 7.5 4.2 2.2 1.8 1.1 0.3 1.0 1.2 1.0 0.7 0.4 0.1 0.1 0.0
3-Jul 0.0 2.1 15.9 17.7 19.1 15.0 10.4 7.1 4.6 2.1 1.3 1.6 0.6 0.6 0.6 0.6 0.2 0.4 0.1 0.0 0.0
4-Jul 0.1 1.6 16.4 20.7 13.9 17.2 10.5 7.1 5.1 2.6 1.1 0.9 0.8 0.4 0.4 0.5 0.4 0.3 0.0 0.1 0.0
       
5-Jul 0.0 1.0 7.8 14.6 10.9 12.2 14.2 12.4 7.9 8.2 3.9 2.2 1.4 0.8 0.5 1.0 0.8 0.3 0.1 0.0 0.0
6-Jul 0.0 1.3 13.4 17.6 19.5 13.1 9.6 7.9 7.1 3.5 2.0 2.6 1.2 0.6 0.3 0.2 0.1 0.0 0.0 0.0 0.0
7-Jul 0.0 1.3 8.5 17.9 21.0 14.1 15.3 8.1 3.5 5.0 2.6 1.1 0.6 0.7 0.1 0.1 0.0 0.0 0.0 0.0 0.0
8-Jul 0.0 1.3 7.7 18.1 20.5 10.1 12.9 9.3 4.7 6.7 3.7 1.5 1.0 1.2 0.9 0.4 0.1 0.0 0.0 0.0 0.0
9-Jul 0.1 2.7 12.4 22.4 18.1 11.8 10.6 6.1 4.2 5.0 1.8 1.5 1.4 1.4 0.2 0.2 0.0 0.0 0.0 0.0 0.0
       
10-Jul 0.0 2.7 16.4 22.0 16.1 14.8 7.2 5.7 6.0 3.5 1.9 1.4 1.0 0.5 0.4 0.3 0.0 0.1 0.1 0.0 0.0
11-Jul 0.0 1.7 17.5 19.1 16.4 14.4 6.3 8.2 6.4 3.2 2.0 2.0 1.3 0.6 0.2 0.3 0.2 0.1 0.0 0.0 0.0
12-Jul 0.0 3.1 23.7 21.9 15.0 12.3 6.1 5.2 5.4 1.5 2.3 1.6 0.7 0.4 0.5 0.2 0.1 0.0 0.1 0.0 0.0
13-Jul 0.0 3.3 17.9 22.2 15.8 16.5 8.2 3.4 5.3 2.6 1.6 1.0 0.9 0.4 0.3 0.5 0.1 0.1 0.0 0.0 0.0
14-Jul 0.0 4.2 18.3 25.4 16.1 12.2 9.0 4.2 2.7 3.1 1.6 1.2 0.7 0.8 0.2 0.2 0.1 0.1 0.0 0.0 0.0
       
15-Jul 0.0 2.5 10.5 16.4 20.0 11.8 13.1 8.0 4.1 5.6 3.9 1.2 1.0 1.2 0.2 0.4 0.1 0.0 0.0 0.0 0.0
16-Jul 0.1 2.2 9.0 19.0 20.6 12.6 13.5 8.0 3.8 4.9 2.4 1.3 1.2 1.0 0.3 0.0 0.1 0.0 0.0 0.0 0.0
17-Jul 0.1 2.4 21.3 22.2 17.2 11.2 8.8 5.9 3.9 2.5 1.5 0.9 0.9 0.5 0.2 0.1 0.4 0.1 0.0 0.0 0.0
18-Jul 0.1 4.0 20.8 23.9 13.1 12.8 9.3 6.3 3.4 2.7 1.5 0.7 0.5 0.4 0.1 0.2 0.0 0.2 0.0 0.0 0.0
19-Jul 0.0 7.9 35.5 20.4 13.2 9.4 4.6 2.8 2.5 1.2 0.5 0.5 0.5 0.1 0.2 0.4 0.3 0.0 0.0 0.0 0.0
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Appendix A16.–Page 3 of 3. 
           Range (m)          
Date 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
20-Jul 0.0 4.6 27.6 18.8 11.4 12.0 6.6 4.5 3.2 2.9 1.5 1.1 1.2 0.8 1.1 1.2 0.7 0.5 0.2 0.0 0.0
21-Jul 0.0 2.6 21.5 17.4 14.5 13.5 8.8 6.0 5.4 3.1 2.2 1.1 1.2 0.6 0.5 0.7 0.4 0.3 0.1 0.0 0.0
22-Jul 0.0 2.8 24.8 20.4 17.3 12.1 5.6 3.3 3.6 2.0 1.7 1.2 1.7 0.5 0.8 1.0 0.8 0.6 0.1 0.0 0.0
23-Jul 0.0 1.9 19.2 14.9 15.7 12.6 7.5 5.3 4.5 3.2 2.1 2.9 2.5 1.4 2.3 1.1 1.6 0.9 0.3 0.0 0.0
24-Jul 0.0 1.9 12.5 16.5 14.9 13.1 9.3 6.5 5.6 2.5 3.2 2.7 2.1 1.5 2.9 1.9 1.4 1.5 0.1 0.0 0.0
       
25-Jul 0.0 1.6 17.2 18.8 15.4 16.2 9.5 5.5 3.9 2.3 1.7 1.7 1.1 0.5 0.9 0.9 1.2 1.3 0.1 0.0 0.0
26-Jul 0.0 2.6 16.6 28.4 13.2 13.1 10.5 5.2 2.7 2.3 1.1 1.0 0.8 0.9 0.4 0.5 0.3 0.2 0.2 0.0 0.0
27-Jul 0.0 1.4 16.7 29.4 13.1 13.1 12.6 5.2 2.8 2.4 1.3 0.5 0.4 0.5 0.2 0.1 0.5 0.0 0.0 0.0 0.0
28-Jul 0.0 2.7 21.3 21.3 12.4 14.3 7.8 5.5 4.1 2.6 2.1 1.0 0.8 0.8 0.9 1.0 0.8 0.3 0.2 0.0 0.0
29-Jul 0.0 1.7 19.5 21.1 14.3 13.8 9.1 5.4 4.3 1.8 1.6 1.3 1.2 0.7 1.2 1.3 0.4 0.5 0.7 0.0 0.0
       
30-Jul 0.0 1.1 11.4 17.1 13.0 14.0 12.1 7.7 6.2 5.5 3.1 1.5 0.9 1.2 0.9 0.8 1.4 0.9 1.1 0.3 0.0
31-Jul 0.0 2.9 13.3 27.7 17.7 10.5 11.6 5.5 4.1 2.3 1.8 0.2 0.5 0.7 0.3 0.1 0.2 0.2 0.5 0.1 0.0
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